Seaix^hing PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2001-051231 
(43)Date of publication of application : 23.02.2001 



(51)lnt.CI. 




G02B 27/18 
G02F 1/13 
G02F 1/1335 
G03B 21/00 
G03B 33/12 
G09F 9/00 




(21)Application number 


: 11-266452 


(71)Applicant 


MINOLTA CO LTD 


(22)Date of filing : 


21.09.1999 


(72)lnventor : 


HAYASHI KOTARO 



(30)Priority 

Priority number : 1 1 1 55991 Priority date : 03.06.1 999 Priority country : JP 



(54) DISPLAY OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute an efficient 
display panel whose pixel pitch is fine by alternately 
arraying the plural light beams of three colors R, G and B 
as the illumination light and respectively illuminating the 
plural adjacent pixels of the display panel with the light 
beams of identical color. 

SOLUTION: Dichroic mirrors Rm, Gm and Bm reflecting 
the light beams having R, G and B wavelength regions 
are arranged behind a UVIR cut filter 7 at different 
inclinations. Light beams 9 made incident along an 
optical axis L are reflected by the respective mirrors Rm, 
Gm and Bm and arrive at a 1st lens array 4 arranged 
behind with optical axes LR, LG and LB having different 
angles. Then, the images of the light beams 9 of R, G 
and B, arriving at the array 4 from different directions, are formed for each cell 4a on the 
individual cell 6a of a 2nd lens array 6 arranged slightly behind each cell 40. Then, the plural 
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pixels 16b of the display panel 16 are illuminated by each color with the light beams color- 
separated into R, G and B by the mirrors Rm, Gm and Bm and the 1st and the 2nd arrays 4 
and 6. 
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* NOTICES * 

JPO and NCZPI are not responsible £or any 
damages caused hy the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The illumination-hght study system which separates the light from the light source in the different 
direction for every predetermined wavelength field, and illuminates the light as this separated illumination light 
to a display panel. It is display optical equipment with which it has the projection optics which shifts and 
projects the projection light from this display panel every [ an unit or ] two or more pixels, and two or more 
arrays of the li^t of RGB3 color are carried out by tums, and said illumination light is characterized by 
illuminating the pixel of the ******** plurality [ Hght / of each same color ] of said display panel. 
[Claim 2] Said illumination-light study system is display optical equipment according to claim 1 with which 
one lens is characterized by having the micro-lens array or micro cylinder lens array corresponding to the pixel 
unit of the lot which the light of said RGBS color illuminates. 

[Claun 3] Display optical equipment according to claim 1 or 2 characterized by shifting and projecting the 
projection light from said display panel so that the pixel of somewhere else may lap in the same color into one 
frame. 

[Claim 4] Display optical equipment according to claim 1 or 2 characterized by shifting and projecting the 
projection light from said display panel so that the pixel of somewhere else may lap in the same color ranging 
over inter-frame. 

[Claim 5] Display optical equipment according to claim 1 characterized by carrying out an information display 
by combining the pixel which shifts the projection light from said display panel for every pixel, projects, and 
indicates by ON to the specific location this projected. 

[Claim 6] Display optical equipment according to claim 5 characterized by carrying out a gradation expression 
by determining the pixel which indicates by ON corresponding to the difference of the intensity distribution in 
every two or more pixels of each of said color. 

[Claim 7] Separate the light from the light source in the different direction for every predetermined wavelength 
field, and the light as this separated illumination light is continuously shifted in a minute pitch. It is display 
optical equipment with which it has the illumination-light study system illuminated to a display panel, and the 
projection optics which projects the projection light from this display panel, and two or more arrays of the light 
of RGB3 color are carried out by tums, and said illumination light is characterized by illxuninating the pixel of 
the ******** plurality [ light / of each same color ] of said display panel. 

[Claim 8] Said illumination-light study system is display optical equipment according to claim 7 characterized 
by having the micro cylinder lens array which carries out Isshiki [ every ] image formation of said separated 
illumination light on said display panel for every wavelength field. 

[Claim 9] Display optical equipment according to claim 7 or 8 characterized by carrying out an information 
display by combining the time zone which indicates by ON in said pixel of the illuminated specification. 
[Claim 10] Display optical equipment according to claim 9 characterized by carrying out a gradation expression 
by determining the time zone which indicates by ON corresponding to the temporal response of ftie intensity 
distribution of the illumination light of each of said color. 

[Claim 1 1] Said display panel is display optical equipment according to claim 7 characterized by shifting said 
illumination light by having lighting / projection separation optical system which is a reflective mold panel and 
separates said illumination light and said projection light, arranging a micro-lens array or a micro cylinder lens 
array to the illumination-light incidence side of this lighting / projection separation optical system, and driving 
this micro-lens array or a micro cylinder lens array. 
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[Claim 12] Display optical equipment according to claim 1 1 characterized by having arranged the color- 
separation optical system which separates the light from the light source in the different direction for every 
predetermined wavelength field just before said micro-lens array or a micro cylinder lens array. 
[Claim 13] Said lighting / projection separation optical system is display optical equipment according to claim 
1 1 or 12 characterized by being the prism which leads said illumination li^t to said display panel by total 
reflection, and leads the projection light from this display panel to said projection optics by transparency. 
[Claim 14] Said lighting / projection separation optical system is display optical equipment according to claim 
11 or 12 characterized by being a polarization beam splitter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display optical equipment which projects the image of a 

reflective mold display panel. 

[0002] 

[Description of the Prior Art] Conventionally, the display optical equipment of for example, a projection mold 
is known as one of the approaches of displaying an image. Recently in such display optical equipment, the so- 
called reflective mold display panels, such as a reflective mold liquid crystal display panel, are mainly used. 
And in order to use the illumination-light study system in order to illuminate efficiently the optical image on 
such a reflective mold display panel to homogeneity, and to lead the illumination light from an illumination- 
light study system to a reflective mold display panel, the micro-lens array arranged just before a reflective mold 
display panel is used. 

[0003] What put the object for R, the object for G, and the object for B in order one by one for every pixel is 
specifically used by using a reflective mold display panel as the so-called veneer. Change an include angle for 
every RGB and incidence of what carried out color division of the illumination light beforehand at RGB is 
carried out to each micro lens on 1 picture element (what made 1 set 3 pixels of RGB on a display panel in 1 
picture element), or two or more picture element [ every ] micro-lens array. He is trying to condense to the 
object for R of a reflective mold display panel, the object for G, and the pixel for B, respectively. 
[0004] Drawing 22 is drawing showing typically the relation of the micro-lens array and display panel which 
are a conventional example. This is adopted as ttie projector optical system which used transparency mold 
liquid crystal for the display panel by the veneer method as indicated by JP,4-60538,A. The object for R, the 
object for G, and the object for B are put in order one by one for every pixel, and an include angle is changed 
for every RGB, and he carries out [ a display panel 16 is used as the veneer here, and ] incidence of the one 
every picture element of the things which carried out color division of the light 9 from the light source 1 
mentioned later beforehand at RGB to each micro-lens 61a of the micro-lens array 61, and is trying to condense 
to the object for R of a display panel 16, the object for G, and the pixel for B, respectively. Thereby, efficient 
lighting can be performed. In addition, the micro-lens array 61 of this drawing and right and left of a display 
panel 16 are omitting illustration. 

[0005] Drawing 23 is drawing showing typically the relation of the micro-lens array and display panel which 
are indicated by JP,9-318904,A, and which are other conventional examples. As shown in this drawing, even 
micro-lens 62a of the micro-lens array 62 hits here, and it is not three RGB but RGBRGB about the light 9 from 
the light source 1 . ~ He carries out and carries out incidence to the flux of light of two or more picture elements 
of order, and is trying to condense to the object for R of a display panel 16, the object for G, and the pixel for B, 
respectively. In addition, the micro-lens array 62 of this drawing and right and left of a display panel 16 are 
omitting illustration. 

[0006] In addition, in a display panel with the pixel located in a line in order of such RGB, though it is the so- 
called veneer method, it is desirable that color display of resolution equivalent to 3 so-called plate methods can 
be performed, without increasing the number of pixels. For this reason, conventionally, the so-called color pixel 
time-division system which piles up 3 cycle in time is held so that RGB may shift in order. 

[0007] 

[Problem(s) to be Solved by the Invention] However, with a configuration like a conventional example shown 
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by the above-mentioned Fig. 2222 , since the pixel pitch is fine, in order to consider as an efficient 
configuration, spacing of micro-lens 61a and each pixel of a display panel 16 becomes very short, and the 
configuration of the latest liquid crystal display panel used as a display panel becomes actually impossible. 
Specifically, as for the latest liquid crystal display panel, the pixel pitch is 10-20 micrometers for tiie raise in a 
pixel. 

[0008] Like the micro-lens array 61 of a conventional example, when illuminating each pixel of a display panel 
16 by the flux of light of each one RGB, it becomes the distance of 100 micrometers or less between micro-lens 
61a and each pixel of a display panel 16, and these creation is substantially impossible for it. Even if it is 
actually able to create, the curvature of a micro lens is large, aberration etc. will arise and good lighting cannot 
be performed. 

[0009] Although other conventional examples shown by above-mentioned drawing 23 R> 3 are effective in 
order to solve these problems In such a configuration, spacing of the flux of light by which color division was 
carried out In order to lose the lighting nonuniformity in big spans, such as the circumference [ as opposed to / 
since it is beforehand set up by one step of integrator by the lens array which is not illustrated here / middle of 
the screen ] Having to divide [ for example, ] fairly [ a lens array ] finely, 4-7 or more ****s is needed also in 
the coarse direction of a long side of division. In this case, since each pixel of micro-lens 62a and a display 
panel 16 separates greatly conversely and the f number of micro-lens 62a each serves as darkness below a 
diffi-action limitation, it does not condense well. 

[0010] With the integrator by the lens array, although it becomes large with about 500-800 micrometers 
between micro-lens 62a and each pixel of a display panel 16 about the light 9 from the light source 1 
beforehand when [ of RGBRGB- ] it divides into the flux of light, the f number of each micro-lens 62a 
becomes more than F20, and the amount of dotage of the image formation by diffraction (1 .22x wavelength 
lambdax f number) will become about ten microns, and, specifically, it will become a pixel pitch and an EQC. 
At this time, substantially, the flux of light of RGB divided finely, respectively is protruded from each pixel on 
a pixel side, and causes the fall of color purity, and the sharp down of effectiveness. 

[001 1] Moreover, when the micro-lens array which also generally has one micro lens per 1 picture element is 
placed just before a display panel, the direction where an image fades by diffraction becomes large rather than 
the f number of a micro-lens array is dark and carries out image formation to a pixel, and becomes rather 
inefficient. And since the light source images which are contributed between the approaching picture elements 
in the case of the micro-lens array which has one micro lens per two or more picture elements (most examples 
indicated by JP,9-318904,A are this) differ, the difference of the brightness of a light source image generates the 
lighting nonuniformity in a small span called between ****** picture elements. 

[0012] This invention aims at offering the display optical equipment of high resolution in which an efficient 

configuration is possible also in a display panel with a fine pixel pitch. 

[0013] 

[Means for Solving the Problem] The illumination-light study system which separates the light from the light 
source in the different direction for every predetermined wavelength field in this invention, and illuminates the 
light as the separated illumination light to a display panel in order to attain the above-mentioned purpose. It has 
the projection optics which shifts and projects the projection light from the display panel every [ an unit or ] two 
or more pixels, and two or more arrays of the light of RGB3 color are carried out by turns, and said illumination 
light is taken as the configuration of claim 1 to which the light of each same color illuminates the pixel of 
******** plurality of said display panel. 

[0014] Moreover, said illumination-light study system is taken as the configuration of claim 2 according to 
claim 1 in which one lens has the micro-lens array or micro cylinder lens array corresponding to the pixel unit 
of the lot which the light of said RGB3 color illuminates. 

[001 5] Moreover, it considers as the configuration of claim 3 according to claim 1 or 2 which shifts and projects 
the projection light from said display panel so that the pixel of somewhere else may lap in the same color into 
one frame. 

[0016] Moreover, it considers as the configuration of claim 4 according to claim 1 or 2 which shifts and projects 
the projection light from said display panel so that the pixel of somewhere else may lap in the same color 
ranging over inter-frame. 

[0017] Moreover, the projection light from said display panel is shifted and projected for every pixel, and it 
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considers as the configuration of claim 5 according to claim 1 which carries out an information display by 
combining the pixel which indicates by ON to the location of the specification projected. 
[0018] Moreover, it considers as the configuration of claim 6 according to claim 5 which carries out a gradation 
expression by determining the pixel which indicates by ON corresponding to the difference of the intensity 
distribution in every two or more pixels of each of said color. 

[0019] Moreover, separate the light from the light source in the different direction for every predetermined 
wavelength field as another configuration, and the light as the separated illumination light is continuously 
shifted in a minute pitch. It has the illumination-light study system illuminated to a display panel, and the 
projection optics which projects the projection light from the display panel, and two or more arrays of the light 
of RGB3 color are carried out by turns, and said illumination light is taken as the configuration of claim 7 to 
which the light of each same color illuminates the pixel of ******** plurality of said display panel. 
[0020] Moreover, said illumination-light study system is taken as the configuration of claim 8 according to 
claim 7 which has the micro cylinder lens array which carries out Isshiki [ every ] image formation of said 
separated illumination light on said display panel for every wavelength field. 

[0021] Moreover, in said pixel of the illuminated specification, it considers as the configuration of claim 9 
according to claim 7 or 8 which carries out an information display by combining the time zone which indicates 
by ON. 

[0022] Moreover, it considers as the configuration of claim 10 according to claim 9 characterized by carrying 
out a gradation expression by determining the time zone which indicates by ON corresponding to the temporal 
response of the intensity distribution of the illumination light of each of said color. 
[0023] Moreover, said display panel is a reflective mold panel, it is equipped with lighting / projection 
separation optical system which separates said illumination light and said projection light, arranges a micro-lens 
array or a micro cylinder lens array to the illumination-light incidence side of the lighting / projection separation 
optical system, and considers it as the configuration of claim 1 1 according to claim 7 which shifts said 
illumination light by driving the micro-lens array or a micro cylinder lens array. 

[0024] Moreover, color-separation optical system which separates the light fi-om the light source in the different 
direction for every predetermined wavelength field is considered as the configuration of claim 12 according to 
claim 1 1 arranged just before said micro-lens array or a micro cylinder lens array. 

[0025] Moreover, said fighting / projection separation optical system is considered as the configuration of claim 

1 3 according to claim 11 or 12 which is the prism which leads said illumination light to said display panel by 
total reflection, and leads the projection light fi-om the display panel to said projection optics by transparency. 
[0026] Moreover, said lighting / projection separation optical system is considered as the configuration of claim 

14 according to claim 1 1 or 12 which is a polarization beam splitter. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. Drawing 1 is the block diagram showing typically the display optical equipment of the 1st operation 
gestalt of this invention. Although [ three-dimension-/ arrangement of each part /-originally ], in order to help 
an understanding, it has indicated to the plane. In this drawing, 1 is the light source and 2 is a reflector arranged 
so that the light source 1 may be surrounded. Moreover, 7 is a UVIR cut-off filter which cuts the ultraviolet rays 
and infi-ared radiation which are arranged so that exit hole 2a of the light of a reflector 2 may be covered, and 
are contained in the light source 1 and light fi-om a reflector 2. 

[0028] the back (lower part of drawing) of the UVIR cut-off filter 7 - R (red), G (green), and B (blue) - the 
dichroic mirrors Rm, Gm, and Bm which reflect the light of each wavelength field differed, respectively -- it is 
inclined, come out and arranged. And it is reflected with the dichroic mirror of Rm, Gm, and each Bm, and he is 
trying for the light 9 which has penetrated the UVIR cut-off filter 7 with the optical axis L to reach the 1st lens 
array 4 arranged back (method of the right of drawing) with the opticals axis LR, LG, and LB of an include 
angle different, respectively. In addition, a total reflection mirror is sufficient as a dichroic mirror Bm. 
Moreover, the reflected li^t by the dichj-oic mirror of light 9 is omitting illustration. 

[0029] A few is left behind the 1st lens array 4, and the superposition lens 8 is arranged the 2nd lens array 6 and 
just behind that. In addition, although not illustrated here, the 1st lens array 4 has each eel together put in the 
shape of a grid, and the 2nd lens array 6 has each eel together put in the shape of [ with the another 1st lens 
array 4 ] a grid. Moreover, the 1 st lens array 4 has the birefiingence diffraction grating, and performs the light 
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source 1 and polarization separation of the light 9 from a reflector 2 in the direction of a shorter side of each eel 
of the 2nd lens array 6. Polarization conversion is performed through the 1st lens array 4 and the 2nd lens array 
6, and the light source 1 and the light 9 from a reflector 2 are arranged with specific polarization, and come out. 
This configuration is called a polarization inverter. About these detailed relation, it mentions later. 
[0030] Moreover, he is trying for the image of each eel of the 1st lens array 4 to overlap the display panel 
mentioned later with the 2nd lens array 6 and the superposition lens 8 just behind that. And telecentric lighting 
of the display panel is carried out by the illumination-light study system 13 just behind the superposition lens 8. 
In addition, the superposition lens 8 may be fabricated by the 2nd lens array 6 and one. The integrator optical 
system I, and a call and an optical axis are set to La for from the above 1st lens array 4 to the superposition lens 
8. 

[0031] Moreover, the TIR prism 22 is arranged behind the illumination-light study system 13. The TIR prism 
22 has the composition that **** of the prism 22b and 22a of the size which consists of the glass which carried 
out the shape of the triangle pole, respectively faced each other. Prism 22b has plane-of-incidence 22ba, total 
reflection side 22bb which served both as the injection side, and incidence labor attendant 22bc, and prism 22a 
has plane-of-incidence 22aa and injection side 22ab. Spacing of total reflection side 22bb which faced mutually, 
and plane-of-incidence 22aa is several micrometers - dozens of micrometers. 

[0032] In accordance with an optical axis La, incidence of the light 9 from the light source 1 and the reflector 2 
which penetrated the illumination-light study system 13 is first carried out to plane-of-incidence 22ba through 
the last condenser lens 23 to prism 22b. And by carrying out incidence to total reflection side 22bb by the 
incident angle exceeding a critical angle, the most is reflected, and light 9 is injected from incidence labor 
attendant 22bc, and faces to a display panel 16. Birefringence micro cylinder lens array 15a which brings about 
the micro-lens effectiveness to predetermined polarization is arranged just before that. Let the configuration 
explained above be an example of illumination-light study equipment. 

[0033] The display panel 16 consists of DMD(s) and reflects the light 9 illuminated here by the micro mirror of 
the condition of ON, or the micro mirror of the condition of OFF according to display information for every 
pixel. At this time, through birefringence micro cylinder lens array 15a, incidence of the reflected light of ON is 
carried out to incidence labor attendant 22bc, and it returns to prism 22b. 

[0034] And incidence is carried out to total reflection side 22bb by the incident angle within a critical angle, this 
is penetrated and incidence is further carried out to plane-of-incidence 22aa, and prism 22a is penetrated, and it 
injects from injection side 22ab, and results in projection optics 24 in accordance with an optical axis Lb as a 
light 21 which is projection light. It is projected on the screen which the display information on a display panel 
16 does not illustrate by this projection optics 24. In addition, light 21 is omitting illustration. On the other 
hand, even if the reflected li^t of OFF penetrates Prism 22b and 22a, it is injected in the direction which finally 
does not result in projection optics 24. Let the configuration of the projection optics and the screen which were 
explained above be an example of projection optics equipment. 

[0035] Since the optical axis Lb of the light 21 which is the reflected light of this ON is the configuration that a 
perpendicular does not become to the front face of a display panel 16 as later mentioned with this operation 
gestalt, it needs to make projection optics 24 the non-shaft projection optics which is not a coaxial system. As 
an example of this non-shaft projection optics, what is indicated by the example 4 of JP,9-179064,A, for 
example is proposed. 

[0036] Drawing 2 is the mimetic diagram expanding and showing a part for the principal part of the display 
optical equipment of the 1st operation gestalt of this invention, this drawing (a) is general drawing and this 
drawing (b) is a side elevation of the above-mentioned integrator optical-system part. Like explanation by 
drawing 1 , it is reflected with the dichroic mirror of Rm, Gm, and each Bm, and the light 9 which has carried 
out incidence in accordance with an optical axis L reaches the 1 st lens array 4 arranged back (lower part of 
drawing) with the opticals axis LR, LG, and LB of an include angle different, respectively. In addition, in this 
drawing (a), light 9 is omitting illustration. 

[0037] A few is left behind the 1st lens array 4, and the superposition lens 8 is arranged the 2nd lens array 6 and 
just behind that. The 1 st lens array 4 has each eel 4a together put in the shape of a grid, and the 2nd lens array 6 
has each eel 6a together put in the shape of [ with the another 1st lens array 4 ] a grid. Image formation of the 
light 9 which reached the 1st lens array 4 from a direction which is different by RGB is carried out on each eel 
6a of the 2nd lens array 6 which left a few to the back and has been arranged in it at every each eel 4a of the. 
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Since the directions of light differ by RGB at this time, the light source image of each RGB is made. Although 
each color is coming to each location mostly, in order to raise color purity, the color filter of RGB is prepared. 

There are few losses of the quantity of light by this color filter. 

[0038] Moreover, as shown in drawing 2 (b), the 1st lens array 4 has the birefiingence diffraction grating, and 
performs polarization separation of light 9 in the direction of a shorter side of each eel of the 2nd lens array 6. 
Here, polarization conversion is performed through the 1st lens array 4 and the 2nd lens array 6, and light 9 is 
arranged with specific polarization and comes out. This drawing (b) explains the principle of this polarization 
conversion anew. First, light 9 is the non-polarized flux of hght, and carries out incidence to the integrator 
optical system I. The integrator optical system I changes from the 1st lens array 4, 1/2 wavelength plate 5, the 
2nd lens array 6, and the superposition lens 8 to the order to which the flux of light progresses. Birefiingence 
diffraction-grating 4c of a blaze configuration is formed on substrate 4b which consists of glass etc., the part 
which touches the blaze configuration section fiirther is filled up with 4d of birefiingence optical materials, and 
it is sealed in the 1 st lens array 4 by glass plate 4e. 

[0039] 4d of birefiingence optical materials shows a different refractive index to the beam of light with which 
the polarization directions differ, and the refractive index to the beam of light LI which has the plane of 
polarization in alignment with space differs from the refractive index to the beam of light L2 which has plane of 
polarization perpendicular to space in this example. Moreover, the configuration of birefiingence diffraction- 
grating 4c is a configuration which deflects the light which goes straight on. The beam of light LI which has the 
plane of polarization which met space by making equal the refractive index to the beam of light LI which has 
the plane of polarization in alignment with space here, and the refractive index of a substrate ingredient Since 
the beam of light L2 which advances to the case where birefiingence diffraction-grating 4c does not exist, and 
equivalence as shown by the continuous line, and has plane of polarization perpendicular to space advances in 
the condition that birefiingence diffraction-grating 4c exists as shown by the alternate long and short dash line, 
a deviation will be received. 

[0040] On the other hand, the 1 st lens array 4 carries out space division of the light 9 which carries out 
incidence, and it is made it to carry out image formation on the 2nd lens array 6. The beam of light LI which 
has the plane of polarization in alignment with space goes straight on, carries out image formation, and carries 
out image formation of the beam of light L2 which has plane of polarization perpendicular to space in response 
to a deviation. Therefore, image formation of the beam of light LI which has the plane of polarization in 
alignment with space, and the beam of light L2 which has plane of polarization perpendicular to space will be 
carried out in a spatially different location. Then, it becomes possible to keep step with the flux of light which 
has one of plane of polarization by arranging 1/2 wavelength plate 5 to the space which is carrying out image 
formation of the flux of light which has said one of plane of polarization to the 2nd lens array 6 light-sowce 
close-attendants side. 

[0041] Here, 1/2 wavelength plate 5 is used to the beam of light L2. Therefore, from the integrator optical 
system I, the polarization altogether arranged with parallel plane of polarization to space will inject as 
illumination light. In addition, a birefiingence optical material is obtained by carrying out orientation processing 
for example, of the liquid crystal ingredient in the predetermined direction etc. Moreover, since the liquid 
crystal ingredient which will be hardened if the exposure of ultraviolet rays etc. is received is known, it may be 
made to perform UV irradiation etc. after the above-mentioned orientation processing using such a liquid crystal 
ingredient. 

[0042] Then, if it returns to this drawing (a) and explains, he is trying for the image of each eel of the 1st lens 
array 4 to overlap a display panel 16 with the 2nd lens array 6 and the superposition lens 8 just behind that. And 
telecentric lighting of the display panel 16 is carried out by the illumination-light study system 13 just behind 
the superposition lens 8. Here, as drawing 1 also showed, birefiingence micro cylinder lens array 15a 
constituted with a birefiingence ingredient is arranged just before the display panel 16. 

[0043] and the light 9 whose color was separated into RGB by the above-mentioned dichroic mirror and the 1st 
and 2nd lens array should pass the illumination-light study system 13 and the TIR prism 22 - this birefiingence 
micro cylinder lens array 15a ~ each ~ some pixel 16b of a display panel 16 is illuminated for every color by 
micro cylinder lens 15aa, respectively. In addition, it is good also as a diffraction lens instead of micro cylinder 
lens 15aa. Right and left of birefiingence micro cylinder lens array 15a of this drawing and a display panel 16 
are omitting illustration. In addition, although the quarter- wave length plate 10 is arranged among these, about 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/3/2006 



JP,2001-051231,A [DETAILED DESCRIPTION] 



Page 6 of 21 



this, it mentions later. 

[0044] With this operation gestalt, spacing of birefringence micro cylinder lens array 15a and a display panel 16 
is 2mm - 3mm, and the tooth spaces of enough which arrange birefringence micro cylinder lens array 15a are 
located on the outside of cover glass 16a which protects pixel 16b of DMD of a display panel 16. Moreover, 
although it has composition which illuminates 4 pixels per color, if the thickness of cover glass 16a is about 
2mm, in drawing 2 (a), it is necessary to consider as the configuration which illuminates 6-10 pixels per color, 
and to secure the arrangement tooth space of birefringence micro cylinder lens array 1 5a in fact. 
[0045] Thus, although lighting which serves as a field of RGB each color every several pixels is performed by 
separating a micro cylinder lens array from DMD component Men 2-3mm, with this operation gestalt, further, 
along the front face, it is a detailed pitch, or birefringence micro cylinder lens array 1 5a is continuously driven 
in one frame, as the arrow head Aw of this drawing or drawing 1 shows, and the illumination light on a pixel is 
moved. And in a full screen, good color display can be performed by performing the pixel display interlocked 
with this. It mentions later in detail. In this case, as shown in drawing 1 , it is good also as a configuration of 
driving some lenses of the illumination-light study system 13 at right angles to an optical axis La, as an arrow 
head Bw shows, or preparing a mirror in the illumination-light study system 13 instead of birefiingence micro 
cylinder lens array 1 5a, and carrying out the rotation drive of this. 

[0046] Drawing 3 is the mimetic diagram showing the ingredient configuration of a birefiirigence micro 
cylinder lens array. With this operation gestalt, since DMD which is a reflective mold display panel as a display 
panel 16 is used, to birefiingence micro cylinder lens array 15a in front of a display panel 16 (a cross section is 
the lenticular type of a lens form), both the light 9 (the illumination light and a continuous Hne show) which 
carries out incidence to a display panel 16, and the light 21 (projection light and a two-dot chain line show) 
reflected from each pixel 16b of a display panel 16 will pass in this case. Although the light 9 which carries out 
incidence to a display panel 1 6 acts as mentioned above, the way things stand, a beam of light is disturbed by 
birefringence micro cylinder lens array 15a, and, as for the reflected light 21, image quality deteriorates. 
[0047] In order to cope with this, with this operation gestalt, birefiingence micro cylinder lens array 1 5a was 
constituted from an isotropic optical material and an optical material with a birefiingence property, and the 
quarter-wave length plate 1 0 is further arranged between birefiingence micro cylinder lens array 1 5a and a 
display panel 16. In this drawing, plane of polarization is rotating, for example, the light 21 effective in the 
display of an image among the light which the light 9 which carries out incidence to a display panel 16 had the 
plane of polarization in alignment with the plane of polarization of ******, for example, space, and was 
reflected with the display panel 16 has plane of polarization perpendicular to space. In case such light doubles 
this and it carries out both- way passage of the quarter-wave length plate 10, it is because the work as 1/2 
wavelength plate is received. 

[0048] Then, the refractive index of the isotropic optical material which is above micro cylinder lens 15aa 
which constitutes birefiingence micro cylinder lens array 15a is set to N, and a refractive index [ as opposed to 
the plane of polarization of Ne and light 21 for the refractive index to flie plane of polarization of light 9 of the 
birefiingence ingredient which is below micro cylinder lens 15aa ] is set to No. At this time, by considering as 
N=No, birefiingence micro cylinder lens array 1 5a works as a micro cylinder lens array to light 9, and becomes 
a mere transparence plate to light 21 . Thereby, even if it uses a reflective mold display panel, degrading the 
image quality of light 21 is lost. 

[0049] By the way, such a birefiingence micro cylinder lens array is not arranged between the TIR prism 22 and 
a display panel 16, but the approach of arranging as a micro cylinder lens array is between the condenser lenses 
23 and the TIR prism 22 which were shown by drawing 1 . Since the problem by which projection light which 
is that distance with a display panel 16 can secure upwards enough, and only the illumination light passes this 
micro cylinder lens array, and was explained by drawing 3 is disturbed ceases to arise according to this, it 
becomes unnecessary to carry out polarization conversion by the integrator optical system I, and the 
birefiingence effectiveness in a micro cylinder lens array also becomes unnecessary. Since a micro cylinder lens 
array and the DMD panel separate greafly at this time, it becomes the configuration which illuminates 10 pixels 
of numbers per color. • , . 

[0050] Drawing 4 and drawing 5 are drawings explaining the principle which performs color display by movmg 
the illumination light on the pixel mentioned above. Here, drawing 4 shows the relation between the location on 
a display panel, and the illumination light, and a location is taken along an axis of abscissa and it has taken the 
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reinforcement of the illumination light along the axis of ordinate. Moreover, drawing 5 (a) - (c) shows the 
relation of the time amount and the illimiination light in each pixel, and time amovmt is taken along an axis of 
abscissa, and it has taken the reinforcement of the illumination light along the axis of ordinate. And this 
drawing (d) shows the situation of migration of a micro cylinder lens array, and time amoxmt is taken along an 
axis of abscissa, and it has taken the movement magnitude of a micro cylinder lens array along the axis of 
ordinate. This also has the case of the movement magnitude of an illumination-light study system mentioned 
above. 

[0051] First, ** which chooses the pixel of one ** among each pixel 16b of the above-mentioned display panel 
16, and gives a number 1 to this in drawing 4 . And an integer number is attached to every one right-hand side 
pixel sequentially from here, and it goes. Here, by driving the above-mentioned birefringence micro cylinder 
lens array 15a (or illumination-Hght study system 13), the lighting fields of each color move to right-hand side 
all at once, as an arrow head Cw shows. It is assumed that the lighting field of R, G, and B each color has the 
intensity distribution of the form near the upper half of an ellipse as a broken line, a continuous line, and a 
dotted line show, respectively. In addition, although the number of pixels to the lighting field of one color is 4 
in this drawing, of course, it is not limited to this. 

[0052] when performing a white display here as shown in drawing 5 (a) if the pixel of a number 1 is observed 
now, a continuous line T shows - as — ON display time - a continuous thing — carrying out — R, G, and B — 
what is necessary is just to display all colors next, the time of being illuminated by the periphery (reinforcement 
being weak) of the lighting field of R, and the center section (reinforcement being strong) of the lighting field of 
B, respectively, as continuous lines Tl and T2 show when performing the purple-blue display of the brightness 
of whenever [ middle ] here as shown in this drawing (b) if the pixel of a number 7 is observed - setting - 
respectively - a short time — and what is necessary is just to indicate by long duration ON 
[0053] Furthermore, when performing the green display of the brightness of whenever [ middle ] here as shown 
in this drawing (c) if the pixel of a number 10 is observed, as continuous-line T3 shows, only the time amount 
which is missing from a core and is illuminated from the circumference of the lighting field of G should 
indicate by ON. The display time corresponding to the lighting field of each color as mentioned above is 
divided, and a gradation expression is performed with the tint in each pixel by combining the divided time 
amount. Although the example which quadrisected display time is given here, in the reason for being limited to 
this, a more delicate display can be performed by dividing still more finely that there is nothing natural. 
[0054] Incidentally, to perform the so-called full color display, 255 gradation needs to be displayed. In order to 
have expressed the gradation of a display conventionally, digital control of the time amoimt turned ON between 
uniform illumination light was carried out in 255 steps. However, like this operation gestalt, when intensity 
distribution change in a lighting field, it is combining the display time which did not have to carry out display 
time corresponding to the lighting field of each color to 255 division, and was divided comparatively coarsely, 
and it is possible to perform the fiiU color display of this level. 

[0055] Although it considers as a round-time amoimt of one frame shown by arrow head Dw term, and it is a 
minute pitch or birefringence micro cylinder lens array 15a is finally continuously driven by this example as 
shown in this drawing (d), in it, the blank time amount shown by the arrow head Ew for returning to the original 
location is required, and the display has composition which is not performed only in the meantime. In addition, 
by moving the illumination light on the pixel explained until now, the configuration which performs color 
display does not necessarily need to use DMD for a display panel, for example, may use the good component of 
the responsibility of ON of strong dielectric liquid crystal etc., and an OFF change-over. 
[0056] Drawing 6 is the block diagram showing typically the display optical equipment of the 2nd operation 
gestalt of this invention. Although [ three-dimension-/ arrangement of each part /-originally ], in order to help 
an understanding, it has indicated to the plane. Although it is almost the same as the configuration of the 1st 
operation gestalt shown by above-mentioned drawing 1 , this operation gestalt does not drive a birefringence 
micro cylinder lens array here, but as an arrow head Fw shows, drives projection lens 24a which constitutes 
projection optics 24 in a 1 - pixel pitch in one frame at right angles to an optical axis Lb (or continuously), and 
is moving the projection light on a screen 20 per 1 pixel. And in a full screen, good color display can be 
performed by performing the pixel display interlocked with this. 

[0057] Drawing 7 and drawing 8 are drawings explaining the principle which performs color display by moving 
the projection light on the screen mentioned above. Here, drawing 7 shows the relation between the location on 
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a screen, and projection light based on aging, and a location is taken along an axis of abscissa and it has taken 
time amount along the axis of ordinate. Moreover, drawing 8 (a) - (c) shows the relation of the time amount and 
projection Hght in the location on the screen corresponding to each pixel, and time amount is taken along an 
axis of abscissa, and it has taken projection luminous intensity along the axis of ordinate. And this drawing (d) 
shows the situation of migration of a projection lens, and time amount is taken along an axis of abscissa, and it 
has taken the movement magnitude of a projection lens along the axis of ordinate. 

[0058] First, ** which chooses the pixel of one ** in drawing 7 among the pixels projected on the screen 20 
corresponding to each pixel of the above-mentioned display panel 16, and gives a number 1 to this. And an 
integer number is attached to every one right-hand side pixel sequentially from here, and it goes. In addition, 
****** of explanation attached for convenience is taken as from 1 to 14. At this time, the lighting field of each 
color shall support 4 pixels at a time in order of B, R, and G, as a dotted line, a broken line, and a continuous 
line show to tiiis drawing, respectively. Of course, it is not limited to this. Here, by driving the above-mentioned 
projection lens 24a, as this drawing (a) - (c) shows, the lighting field of each color and 1 pixel of pixels 
corresponding to it move at a time to right-hand side on a screen. In practice, it continues further, and moves 
and goes. 

[0059] In drawing 8 , it is assumed that the lighting field of B, R, and G each color has the intensity distribution 
of the form near the upper half of an ellipse as a dotted line, a broken line, and a continuous line show, 
respectively, when performing a white display here as shown in drawing 8 (a) if the location a on the screen 
shown in drawing 7 is observed now, a continuous line shows each pixel - as - all pixels - ON ~ carrying out 
- B, R, and G - what is necessary is just to display all colors 

[0060] Next, when performing the purple-blue display of the brightness of whenever [ middle ] here as shown 
in drawing 8 (b) if the location b on the screen shown in drawing 7 is observed, as a continuous line shows, the 
pixel [ in / for the corresponding pixel / the periphery (reinforcement is weak) of the lighting field of R ] of the 
numbers [ in / for example / to the pixel of a number 8 and a list / the center section (reinforcement is strong) of 
the lighting field of B ] 2 and 3 is set to ON, respectively. And what is necessary is just to set other pixels to 
OFF as [ show / a broken line ]. 

[0061] Furthermore, when performing the green display of the brightness of whenever [ middle ] here as shown 
in tfiis drawing (c) if the location c on the screen shown in drawing 7 is observed, the pixel of numbers 1 1 and 
12 which lasts the corresponding pixel to a core from the circumference of the lighting field of G as a 
continuous line shows is set to ON. And what is necessary is just to set other pixels to OFF as [ show / a broken 
line ]. A gradation expression is performed with the tint in each location on a screen by combining each pixel 
corresponding to the lighting field of each color as mentioned above. Although division of display time is 
decided here based on the magnitude of a pixel, a more delicate display can be performed by mincing ON time 
amount of each pixel still more finely. That is, it indicates by gradation by the product of time sharing of each 
pixel, and the number of pixels of each lighting field. 

[0062] Although it is finally driven in a 1 -pixel pitch by this example, using projection lens 24a as a roxmd-time 
amount of one frame shown by arrow head Dw term as shown in drawing 8 (d) (or continuously), it drives to 
hard flow at the middle time of one frame, and blank time amount is made unnecessary here by considering as 
the configuration which retums at the end. However, it is not necessarily limited to this drive approach, the 
approach shown by above-mentioned drawing 5 (d) may be used, and the approach shown by drawing 8 (d) 
may be used in the configuration which moves the illumination light with the operation gestalt of the above 1st. 
In addition, by moving the projection light on the screen explained until now, the configuration which performs 
color display does not necessarily need to use DMD for a display panel, for example, may use the good 
component of the responsibility of ON of strong dielectric liquid crystal etc., and an OFF change-over. 
[0063] Drawing 9 explained below - drawing 1 1 are the perspective views showing the configuration near TIR 
prism typically. In addition, the predetermined shorter side of a display panel 16 is set to c, and the long side is 
set to d. First, drawing 9 shows the conventional configuration. As shown in this drawing, incidence of the light 
9 as illumination light which reached the TIR prism 22 in accordance with the optical axis La by 45 azimuth 
angles over the shorter side c of a display panel 16 from the above-mentioned integrator I which is not 
illustrated here is carried out to plane-of-incidence 22ba of prism 22b. And it is reflected by total reflection side 
22bb, injects from incidence labor attendant 22bc, and faces to a display panel 16. Birefringence micro cylinder 
lens array ISa is arranged just before that. In addition, the criteria of an azimuth angle are good also as a long 
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side. 

[0064] Through birefringence micro cylinder lens array 15a, incidence of the reflected light (reflected light of 
ON) from each pixel 16b of the condition of ON of a display panel 16 is carried out to incidence labor attendant 
22bc, and it penetrates return and total reflection side 22bb to prism 22b. Furthermore, incidence is carried out 
to plane-of-incidence 22aa, and prism 22a is penetrated, and in accordance with an optical axis Lb, it injects as a 
light 21 which is projection light from injection side 22ab, and results in the projection optics which is not 
illustrated. On the other hand, although the reflected light (reflected light of OFF) from each pixel 16b of the 
condition of OFF of a display panel 16 penetrates prism like the reflected light of ON, it is injected in the 
direction from which it finally separated from projection optics in accordance with the optical axis Lc. 
[0065] Next, drawing 10 shows the configuration in the 1st operation gestalt. As shown in this drawing, 
incidence of the light 9 as illumination light which reached the TIR prism 22 in accordance with the optical axis 
La by zero azimuth-angle abbreviation to the shorter side c of a display panel 16 from the above-mentioned 
integrator I which is not illustrated here is carried out to plane-of-incidence 22ba of prism 22b. And it is 
reflected by total reflection side 22bb, injects from incidence labor attendant 22bc, and faces to a display panel 
1 6. It is the same as that of the explanation in the following and drawing 9 . 

[0066] Furthermore, drawing 1 1 shows the configuration in the 2nd operation gestalt. As shown in this drawing, 
incidence of the light 9 as illumination light which reached the TIR prism 22 in accordance with the optical axis 
La by about 148 azimuth angles over the shorter side c of a display panel 16 from the above-mentioned 
integrator I which is not illustrated here is carried out to plane-of-incidence 22ba of prism 22b. And it is 
reflected by total reflection side 22bb, injects from incidence labor attendant 22bc, and faces to a display panel 
1 6, Birefringence micro cylinder lens array 1 5a is arranged just before that. 

[0067] Through birefringence micro cylinder lens array 1 5a, incidence of the reflected light (reflected light of 
ON) from each pixel 16b of the condition of ON of a display panel 16 is carried out to incidence labor attendant 
22bc, and it penetrates return and total reflection side 22bb to prism 22b. Furthermore, incidence is carried out 
to plane-of-incidence 22aa, and prism 22a is penetrated, and in accordance with an optical axis Lb, it injects as a 
light 21 which is projection light from injection side 22ab, and results in the projection optics which is not 
illustrated. On the other hand, although the reflected light (reflected light of OFF) from each pixel 16b of the 
condition of OFF of a display panel 16 retums to prism 22b like the reflected light of ON, it is reflected by total 
reflection side 22bb, and, finally it is returned to a lighting side in accordance with an optical axis Ld. 
[0068] Considering as such a configuration is based on the following reasons. That is, in DMD, although 
reflected in the direction from which it separated from projection optics by the micro mirror of the condition of 
OFF, since the light of this OFF also penetrates TIR prism in fact, a part of those light reaches projection optics, 
and the illumination light appears as the flare in a screen. 

[0069] If it explains concretely, in drawing 12 which shows the configuration near TIR prism typically like 
drawing 1 , incidence of the li^t 9 as illumination light will be carried out to plane-of-incidence 22ba through 
the last condenser lens 23 in accordance with an optical axis La to prism 22b. And by carrying out incidence to 
total reflection side 22bb by the incident angle exceeding a critical angle, the most is reflected, and light 9 is 
injected from incidence labor attendant 22bc, and faces to a display panel 16. Birefiingence micro cylinder lens 
array 1 5a which brings about the micro-lens effectiveness to predetermined polarization is arranged just before 
that. 

[0070] The display panel 16 consists of DMD(s) and reflects the light 9 illuminated here by the micro mirror of 
the condition of ON, or the micro mirror of the condition of OFF according to display information for every 
pixel. At this time, through birefiingence micro cylinder lens array 15a, incidence of the reflected light of ON is 
carried out to incidence labor attendant 22bc, and it retums to prism 22b. And incidence is carried out to total 
reflection side 22bb by the incident angle within a critical angle, this is penetrated and incidence is fiirther 
carried out to plane-of-incidence 22aa, and prism 22a is penetrated, and it injects from injection side 22ab, and 
results in projection optics 24 in accordance with an optical axis Lb as a light 21 which is projection light. It is 
projected on the screen which the display information on a display panel 16 does not illustrate by this projection 
optics 24. 

[0071] On the other hand, although the reflected light of OFF is injected in accordance with an optical axis Lc 
in the direction which finally does not resuh in projection optics 24 even if it penetrates Prism 22b and 22a, a 
part of the light will reach the parts of projection optics 24, especially KOBA, and it will appear as the flare in a 
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screen. In order to prevent this, the configuration which intercepts the reflected light of OFF like drawing 1 1 
completely is taken. 

[0072] Drawing 1 3 explained below - drawing 1 5 are drawings showing the angular relation-ship of the 
illumination light and projection light, and support the configuration of above-mentioned drawing 9 - drawing 
11 , respectively. In each drawing, the concentric circle of the radius proportional to the include angle shows the 
incident angle of the illumination light to this on the basis of a display panel 16, and the angle of reflection of 
projection light. Moreover, the axis of abscissa passing through the core O of a concentric circle shows the 
direction of shorter side c of a display panel 16, this right is used as zero azimuth angle, the axis of ordinate 
which similarly passes along the core O of a concentric circle shows the direction of long side d, and it is using 
above [ this ] as 90 azimuth angles. 

[0073] Moreover, the round head 51 by the broken line in drawing shows the include-angle range of the flux of 
light of the illumination light which carries out incidence to the TIR prism 22, and the round head 52 by the 
dotted line shows the include-angle range of the flux of light of the illumination light which carries out 
incidence to a display panel 16. And the round head 53 by the continuous line shows the include-angle range of 
the flux of light of the reflected light (projection light) of ON injected from a display panel 16, and the round 
head 54 by the alternate long and short dash line shows the include-angle range of the flux of light of the 
reflected light of OFF injected from a display panel 16. Each round head shows the flux of light range in case 
the f number is 3. Furthermore, the side which the arc 55 by the continuous line shows the boundary of the 
include-angle range reflected or penetrated in respect of the total reflection of TIR prism, and is shown with a 
slash is a transparency field. ^ 

[0074] First, drawing 13 shows the include-angle range of the illumination light and projection light in the 
above-mentioned conventional configuration. In this drawing, the incident angle [ as opposed to 45 degrees and 
a display panel 16 in the azimuth angle of the illumination light which carries out incidence to the TIR prism 22 
shown with a circle / 51 ] is about 105 degrees. Moreover, the azimuth angle of the illumination light which 
carries out incidence to ttie display panel 16 shown with a circle [ 52 ] becomes, and the incident angle has 
become 20 degrees 45 degrees. And the angle of reflection of the reflected light (projection light) of ON 
injected fi-om the display panel 16 shown with a circle [ 53 ] is 0 times. Furthermore, the azimuth angle of the 
reflected light of OFF injected from the display panel 16 shown with a circle [ 54 ] becomes, and angle of 
reflection has become 40 degrees 225 degrees. 

[0075] Moreover, an inclination [ as opposed to the display panel 16 of 45 degrees and a total reflection side in 
the azimuth angle of the TIR prism 22 shown by the arc 55 ] is 30.5 degrees. Since it is in the condition barely 
separated by the TIR prism 22 which the illumination light which carries out incidence, and the reflected light 
(projection light) of ON injected from the display panel 16 shown with a circle [ 53 ] are close to the display 
panel 16 shown with a circle [ 52 ] with the conventional configuration, and is shown by the arc 55 as shown in 
this drawing, a bright lens with the small f number cannot be used here. 

[0076] Next, drawing 14 shows the include-angle range of the illumination light and projection light in the 
configuration of the operation gestalt of the above 1st. In this drawing, the incident angle [ as opposed to 0 
times and a display panel 16 in the azimuth angle of the illumination light which carries out incidence to the 
TIR prism 22 shown with a circle / 51 ] is a little less than 100 degrees. Moreover, the azimuth angle of the 
illumination light which carries out incidence to the display panel 16 shown with a circle [ 52 ] becomes, and 
the incident angle has become a little less than 30 degrees about 30 degrees. And the azimuth angle of the 
reflected light (projection light) of ON injected from the display panel 16 shown with a circle [ 53 ] becomes, 
and angle of reflection has become about 10 degrees 180 degrees. Furthermore, the azimuth angle of the 
reflected light of OFF injected from the display panel 16 shown with a circle [ 54 ] remains 210 degrees, and 
angle of reflection has become a little more than 45 degrees. 

[0077] Moreover, an inclination [ as opposed to the display panel 16 of -12 degrees and a total reflection side in 
the azimuth angle of the TIR prism 22 shown by the arc 55 ] is 34 degrees. As shown in this drawing, with the 
1st operation gestalt, the illumination light which carries out incidence, and the reflected light (projection light) 
of ON injected fi*om the display panel 16 shown with a circle [ 53 ] are generous to the range of F3, respectively 
to the display panel 1 6 shown with a circle [ 52 ], and a still brighter lens with the small f number can be used 
here. Moreover, since incidence of the illumination light which carries out incidence to the TIR prism 22 is 
carried out from the direction which met the shorter side c of a display panel 16, it can constitute the TIR prism 
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22 thinly, and can shorten the lens back of projection optics 24. 

[0078] Thus, projection light can be leaned in the direction which met the shorter side a little from the 
perpendicular direction of a display panel, and the f number can be earned by using non-shaft projection optics 
further. Moreover, by the configuration approach of TIR prism, by making the illumination light mostly in 
agreement with the direction of a shorter side, the miniaturization of TIR prism is attained and the configuration 
of an illumination-light study system becomes easy. 

[0079] The micro mirror of DMD which generally forms each pixel of a display panel, (as opposed to a display- 
panel shorter side) If the illumination light which carries out incidence to a display panel is in within the limits 
which is 15 - 40 azimuth angles and 17 - 45 incident angles to the configuration of 45 azimuth angles and ten 
inclinations Even if it constitutes so that it may be illuminated from the direction (zero azimuth angle) where the 
illumination light which carries out incidence to TIR prism met the shorter side of a display panel, three or 
more-f number brightness is securable. In the illumination light which carries out incidence to TIR prism, by 
making the azimuth angle of the TIR prism at this time into -1 1 - -13 degrees, an azimuth angle becomes about 
0 times. 

[0080] On the other hand, when the illumination Hght which carries out incidence to a display panel is 40 
azimuth angles or more and 17 or less angles of incidence, only the about four f number can be secured. 
Moreover, at the time of 15 or less azimuth angles and 45 incident angles or more, even if the angle of 
reflection of the reflected light (projection light) of ON injected from a display panel becomes 30 degrees or 
more and uses non-shaft optical system for projection optics, aberration amendment becomes difficult. Namely, 
what is necessary is here, just to consider projection optics as a configuration which has a chief ray in include- 
angle within the limits of 3 - 30 degrees to the direction of a normal on the front face of a display panel. As a 
conclusion, when the inclination of phi (angle of a field perpendicular to the rotation shaft which a micro mirror 
rotates, and the shorter side of a display panel to accomplish), and a mirror is set to theta, as for 0.33phi-0.9phi, 
and an incident angle, the azimuth angle of the illumination light which carries out incidence to a display panel 
should just set the azimuth angle of the micro mirror of DMD to 1 .7theta-4.5theta. 
[0081] Drawing 1 5 shows the include-angle range of the illumination light and projection light in the 
configuration of the operation gestalt of the above 2nd to the last. In this drawing, the incident angle [ as 
opposed to about 148 degrees and a display panel 16 in the azimuth angle of the illumination light which carries 
out incidence to the TIR prism 22 shown with a circle / 51 ] is a little less than 90 degrees. Moreover, the 
azimuth angle of the illumination light which carries out incidence to the display panel 16 shown with a circle 
[ 52 ] becomes, and the incident angle has become a little less than 15 degrees 90 degrees. And the azimuth 
angle of the reflected light (projection light) of ON injected from the display panel 16 shown with a circle [ 53 ] 
becomes, and angle of reflection has become a little less than 15 degrees 0 times. Furthermore, the azimuth 
angle of the reflected light of OFF injected from the display panel 16 shown with a circle [ 54 ] remains 240 
degrees, and angle of reflection has become a little more than 30 degrees. 

[0082] Moreover, an inclination [ as opposed to the display panel 16 of 155 degrees and a total reflection side in 
the azimuth angle of the TIR prism 22 shown by the arc 55 ] is 43.5 degrees. Since it is in the condition barely 
separated by the TIR prism 22 which the illumination light which carries out incidence, and the reflected light 
(projection light) of ON injected from the display panel 16 shown with a circle [ 53 ] are close to the display 
panel 16 shown with a circle [ 52 ] with the 2nd operation gestalt, and is shown by the arc 55 as shown in this 
drawing, a bright lens with the small f number cannot be used here. Moreover, since incidence of the 
illumination light which carries out incidence to the TIR prism 22 cannot be carried out from the direction 
which met the shorter side c of a display panel 16, it cannot attain the miniaturization of TIR prism. 
[0083] However, since the reflected light of OFF injected from the display panel 16 shown with a circle [ 54 ] 
can be brought to the reflective field of the total reflection side of the TIR prism 22, total reflection of the 
reflected light of OFF is carried out by the TIR prism 22, and it can avoid passing with this operation gestalt. It 
can be lost by this that the reflected light of OFF reaches projection optics, and the flare on a screen can be 
prevented. As a conclusion, when the inclination of phi and a mirror is set to theta, as for 1 .8phi-3phi, and an 
incident angle, the azimuth angle of the illumination light which carries out incidence to a display panel should 
just set the azimuth angle of a micro mirror to ltheta-2theta. 

[0084] Here, in the conditions which carry out total reflection, only a dark value can secure the reflected light of 
OFF from the f number 4 by TIR prism at the time below azimuth-angle 1 .8phi and of below incident angle 
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Itheta. Moreover, aberration amendment becomes difficult, even if the angle of reflection of the reflected light 
(projection light) of ON which injects from a display panel more than azimuth-angle 3phi at the time more than 
incident angle 2theta becomes 30 degrees or more and it uses non-shaft optical system for projection optics. 
Namely, what is necessary is here, just to consider projection optics as a configuration which has a chief ray in 
include-angle within the limits of 10 - 30 degrees to the direction of a normal on the front face of a display 
panel. 

[0085] By the way, when the pitch of one micro (cylinder) lens is very larger than a pixel pitch like the above 
1 st and the 2nd operation gestalt, it is good on electric control to consider as the multiple of pitch = pixel pitch 
x8 of a micro lens. In digital processing, 8 bits is treated as a data smallest unit in many cases. Since lighting in 
phase is made for every pitch of a micro lens so that drawing 2 etc. may show, digital control is difficult when it 
separates from this condition. 

[0086] Drawing 16 is the block diagram showing typically the display optical equipment of the 3rd operation 
gestalt of this invention. In this drawing, 1 is the light source and 2 is a reflector arranged so that the light 
source 1 may be surrounded. Moreover, 7 is a UVIR cut-off filter which cuts the ultraviolet rays and infrared 
radiation which are arranged so that exit hole 2a of the light of a reflector 2 may be covered, and are contained 
in the light source 1 and light from a reflector 2. the back (method of the right of drawing) of the UVIR cut-off 
filter 7 order the birefringence diffraction grating 3 and the 1st lens array 4 - a few is left and the 
superposition lens 8 is arranged the 2nd lens array 6 and just behind that. 

[0087] Although not illustrated here, the 1st lens array 4 has each eel together put in the shape of a grid, and the 
2nd lens array 6 has each eel together put in the shape of [ of the rectangle divided in the direction which is 
different in the 1st lens array 4 ] a grid. The birefringence diffraction grating 3 performs the light source 1 and 
polarization separation of the light 9 from a reflector 2 in the direction of a long side of each eel of the 2nd lens 
array 6. Polarization conversion is performed through the birefringence diffraction grating 3, the 1st lens array 
4, and the 2nd lens array 6, and the light source 1 and the light 9 from a reflector 2 are arranged with specific 
polarization, and come out. This configuration is called a polarization inverter. About these detailed relation, it 
mentions later. 

[0088] Moreover, he is trying for the image of each eel of the 1st lens array 4 to overlap the 2nd lens array 6 
with the superposition lens 8 just behind that near the focal location which the superposition lens 8 mentions 
later. In addition, the superposition lens 8 may be fabricated by the 2nd lens array 6 and one. Moreover, some 
which have arranged the birefringence prism array etc. are between the 1 st lens array 4 and the 2nd lens array 6 
instead of the birefiingence diffraction grating 3. Integrator optical system, and a call and an optical axis are set 
to L for from the above 1 st lens array 4 to the superposition lens 8. The display panel 16 is arranged in the focal 
location of this superposition lens 8. 

[0089] and between the superposition lens 8 and display panels 16 - first - R (red), G (green), and B (blue) - 
- the dichroic mirrors Rm, Gm, and Bm as color separation equipment which reflects the light of each 
wavelength field differed, respectively - it is inclined, come out and arranged and the PBS (polarization beam 
splitter) prism 14 is arranged behind the dichroic mirror (upper part of drawing). It is reflected with the dichroic 
mirror of Rm, Gm, and each Bm, and he is trying for the li^t 9 which has penetrated the superposition lens 8 
with the optical axis L to reach the PBS prism 14, as a result a display panel 16 with the opticals axis LR, LG, 
and LB of an include angle different, respectively at this time. In addition, a total reflection mirror is sufficient 
as a dichroic mirror Bm. Moreover, the reflected light by the dichroic mirror of light 9 is omitting illustration. 
[0090] This PBS prism 14 reflects S polarization, and has the property which penetrates P polarization. On the 
other hand, by polarization conversion mentioned above, to the PBS prism 14, the light source 1 and the light 9 
from a reflector 2 are arranged with about S polarization, and carry out incidence. Therefore, the most is 
reflected by the PBS prism 14 and light 9 faces to the display panel 16 of the left of drawing with it. 
[0091] The birefiingence micro-lens array 15 is arranged just before the display panel 16. This micro-lens array 
is good also as a micro cylinder lens array (a cross section is the lenticular type of a lens form). And the light 9 
whose color was separated with (he above-mentioned dichroic mirror illuminates the pixel from which a display 
panel 16 differs for every color as illumination light by this birefiingence micro-lens array 15. It mentions later 
in detail. The pixel which the display-panel 16 whole was illuminated in order by each of each color of R, G, 
and B in the shape of a stripe, and was illuminated by each color with this lighting performs the information 
display of each color. 
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[0092] the light which a display panel 16 is a reflective mold liquid crystal display panel, and was illuminated 
here - every pixel - display information - responding - rotating plane of polarization **♦* - (ON) - it makes 
rotate and (OFF) reflects. Although the reflected light of OFF returns to the PBS prism 14 through the 
birefringence micro-lens array 1 5 at this time, since it is still S polarization, it is reflected here and retumed to a 
light source side. On the other hand, since the reflected light of ON is changed into P polarization, it returns to 
the PBS prism 14 through the birefringence micro-lens array 15, penetrates this, and results in the following 
projection optics 17. In addition, as a reflective mold liquid crystal display panel, especially when high-speed 
responsibility is required, for example, the strong dielectric liquid crystal (FLC) modulated by changing the 
shaft orientations of a birefiingence is used. Moreover, the optical axis of projection optics 17 is set to Lb. 
[0093] It is projected on the screen which the display information on a display panel 16 does not illustrate by 
this projection optics 17. As a lens 1 8 for an image shift, with an actuator 19, some lenses of the projection lens 
group which forms projection optics 1 7 are driven to an optical axis Lb and a perpendicular direction at high 
speed, as an arrow head alpha shows. Thereby, display information can be formed into a high pixel. It mentions 
later in detail. 

[0094] Drawing 1 7 is the decomposition perspective view showing typically the relation of the birefiingence 
diffraction grating and the 1st and 2nd lens array in this operation gestalt. This drawing has shown on behalf of 
some eels in a lens array. It is made for the directions of the side of each eel shown with the direction of the side 
of each eel and the broken line of the 2nd lens array 6 which are shown as the continuous line of the 1st lens 
array 4 to differ, and the direction of a slot of blaze 3 a of the birefiingence diffraction grating 3 is made to meet 
in the direction of the side of each eel of the 2nd lens array 6 with this operation gestalt, as shown in this 
drawing. He is trying for the direction of the diagonal line of the direction of the side of each eel of the 1st lens 
array 4 to specifically turn into the direction of the side of each eel of the 2nd lens array 6. 
[0095] Polarization separation of the above-mentioned light source 1 which is located in the method of the 
diagonal below of drawing and which is not illustrated and the light 9 from a reflector 2 is carried out at optical 
9b shown with a broken line with plane of polarization with perpendicular optical 9a which has the 
predetermined plane of polarization shown as a continuous line by blaze 3a of the birefiingence diffraction 
grating 3 and it. Such light penetrates each eels A, B, C, and D located in a line in the shape of [ of the 1st lens 
array 4 ] a grid, and makes a light source image with plane of polarization with the 1st lens array 4 
perpendicular [ the light source image which has predetermined plane of polarization on each eels Aa Ba, and 
calcium of the 2nd lens array 6 located in a line in the shape of / of the rectangle divided in the different 
direction / a grid, and Da, and it ], respectively. 

[0096] In order to make a light source image from Cels A, B, C, and D in the eels Aa, Ba, calcium, and Da 
located in a line in the different direction. A, B and C of the 1st lens array 4, and D each eel lean separately a 
little, or lens top-most vertices are carrying out eccentricity. That is, lens top-most vertices have shifted from the 
core of a cel. Similarly, each eels Aa, Ba, calcium, and Da of the 2nd lens array 6 also lean separately, or lens 
top-most vertices are carrying out eccentricity. 

[0097] These mutual light source image is located in a line in the separation direction of a long side by the 
birefiingence diffraction grating 3, i.e., the direction of each eel of tiie 2nd lens array 6, and constitutes a train 
correctly. Moreover, on each eel of the 2nd lens array 6, it has the magnitude about ** and these light source 
images are projected, as the ellipse (if it sees from the transverse plane of a lens array circle) of a continuous 
line and a broken line shows. Incidentally, toward the transverse plane of the 1st lens array 4 seen from the light 
source side, the system of coordinates of this example make the upper part the y-axis, make the method of the 
right the x axis, set ya shaft as the direction of the diagonal right which met in the direction of the side of each 
eel toward the transverse plane of the 2nd lens array 6, and are setting xa shaft as the direction of the diagonal 
below. 

[0098] According to such a configuration, there are few laps of the light source image in the 2nd lens array 6, 
and they can perform efficient polarization conversion. What is necessary is to stick what made band-like 1/2 
wavelength plate 5, and just to arrange the plane of polarization of the separated light source image in 
accordance with the train at this time, for example, the light source image shown with the ellipse of a broken 
line. Incidentally, the conventional method with which each eel of the 1st and 2nd lens array was located in a 
line in the direction of the same rank (the direction of the side is the same), and the light source size of this 
operation gestalt and the area of the eel of the 2nd lens array 6 are equal. 
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[0099] When the number of integrators is one like fliis operation gestalt, it is necessary to make the eel of the 
1 st lens array 4 almost equal to the aspect ratio of a display panel 16. Even in such a case, when making it the 
direction of the side of each eel of the 1st lens array 4 differ from the direction of the side of each eel of the 2nd 
lens array 6, it is more efficient than the case where the direction of the side is the same, like before. Drawing 
18 is the front view showing typically the physical relationship of the 1st and 2nd lens array in case the number 
of integrators is one, and shows the case where an aspect ratio is 4:3. He is trying for the one direction of the 
diagonal line of each eel shown as the continuous line of the 1 st lens array 4 here to turn into the direction of a 
long side of each eel shown with the broken line of the 2nd lens array 6, as shown in this drawing. 
[0100] Here, polarization separation of the above-mentioned light source 1 which is not illustrated and the light 
9 from a reflector 2 is carried out at the light which has plane of polarization with perpendicular light with 
predetermined plane of polarization and it by the birefringence diffraction grating 3 which does not illustrate 
this, either. Such light penetrates each eels A, B, C, D, E, and F with which the aspect ratio of the 1st lens array 
4 was located in a line in the shape of [ of 4:3 ] a grid. A light source image with plane of polarization with the 
1st lens array 4 perpendicular [ the light source image which has predetermined plane of polarization on each 
eels Aa, Ba, calcium Da, and Ea of the 2nd lens array 6 located in a line in the shape of / of the rectangle 
divided in the different direction / a grid and Fa, and it ] is made, respectively. 

[0101] These mutual light source image is located in a line in the separation direction by the birefringence 
diffraction grating 3, and constitutes a train correctly. Moreover, on each eel of the 2nd lens array 6, it has the 
magnitude about ** and these light source images are projected, as the circle of a continuous line and a broken 
line shows. Incidentally, toward the transverse plane of the 1st lens array 4 seen from the Hght source side, the 
system of coordinates of this example make the upper part the y-axis, make the method of the right the x axis, 
set ya shaft as the direction of the diagonal right which met in the direction of the side of each eel toward the 
transverse plane of the 2nd lens array 6, and are setting xa shaft as the direction of the diagonal below. 
[0102] With this operation gestalt, since the direction of a birefringence of the birefringence diffraction grating 
3 is arranged with ya shaft orientations used as the direction of a slot of blaze 3a as shown in drawing 17 , as for 
two sorts of light source images shown with the ellipse of two sorts of light 9a and 9b shown with the 
continuous line and broken line which performed polarization separation as a result a continuous line, and a 
broken line, plane of polarization serves as xa shaft and ya shaft orientations, respectively. However, since it is 
necessary to arrange plane of polarization in the direction of the y-axis for the optical system in which such 
light carries out incidence next, he is trying to arrange plane of polarization with coincidence using 1/2 band- 
like wavelength plate which has a different optical axis which crosses at 45 degrees mutually in each train of 
two sorts of light source images. 

[0103] In addition, it is also possible to first use 1/2 wavelength plate which arranges the whole plane of 
polarization in the direction of the y-axis at once after arranging the light source image and plane of polarization 
of another side with the train of one light source image of two sorts of light source images, using 1/2 band-like 
wavelength plate as other methods of arranging plane of polarization all over 2nd lens array 6. Moreover, the 
direction of a birefiingence of the birefiingence diffraction grating 3 may be made to become the direction of a 
slot of blaze 3a, i.e., the long side of each eel of the 2nd lens array 6, or not the direction of a shorter side but 
the long side of each eel of the 1st lens array 4, or the direction of a shorter side. Moreover, the approach of the 
polarization separation of those other than the approach using a birefringence diffraction grating may be 
performed. 

[0104] Drawing 19 is drawing showing typically the relation of the birefiingence micro-lens array and display 
panel in this operation gestalt. As drawing 16 also showed, the birefiingence micro-lens array 15 constituted 
with a birefiingence ingredient is arranged just before the display panel 1 6. And the light 9 whose color was 
separated into RGB with the above-mentioned dichroic mirror illuminates two or more pixels of the ******** 
identitas of a display panel 16 for every color by this birefiingence micro-lens array 15, respectively. With this 
operation gestalt, the same pixel gets down as two-piece ****, and is arranged like the condition, Rl, R2, Gl, 
G2, and Bl, that it is arranged for every color, and B-2. [ i.e., ] 

[0105] An include angle is changed for every RGB, and he carries out incidence of the light 9 to each micro- 
lens 1 5b of the birefiingence micro-lens array 15 per pixel of two or more pixel (here 2 pixels) x3 color, and is 
trying to condense here to Rl , R2, Gl , G2 and Bl of a display panel 1 6, and the pixel of B-2, respectively, thus, 
two or more same pixels — ****** ~ by arranging like, the focal distance of each micro lens becomes long, and 
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the efficient configuration of it is attained. In addition, right and left of the birefringence micro-lens array 15 of 
this drawing and a display panel 16 are omitting illustration. 

[0106] Drawing 20 is the mimetic diagram showing the ingredient configuration of a birefringence micro-lens 
array. With this operation gestalt, since the reflective mold liquid crystal display panel is used as a display panel 
16, to the birefringence micro-lens array 15 in front of a display panel 16, both the light 9 (illumination light) 
which carries out incidence to a display panel 16, and the light 21 (projection light) reflected from the display 
panel 16 will pass in this case. Although the light 9 which carries out incidence to a display panel 16 acts as 
mentioned above, the way things stand, a beam of light is disturbed by the birefringence micro-lens array 15, 
and, as for the reflected light 2 1 , image quality deteriorates, 

[0107] In order to cope with this, the isotropic optical material and the optical material with a birefringence 
property constitute the birefringence micro-lens array 15 from this operation gestalt. In this drawing, the light 9 
which carries out incidence to a display panel 16 has plane of polarization perpendicular to the plane of 
polarization of ******, for example, space, and the light 21 effective in the display of an image among the 
reflected light has the plane of polarization which plane of polarization was rotating, for example, met space. 
[0108] Then, the refractive index of the isotropic optical material which is above micro-lens 15b which 
constitutes the birefringence micro-lens array 15 is set to N, and a refractive index [ as opposed to the plane of 
polarization of Ne and light 21 for the refractive index to the plane of polarization of light 9 of the birefringence 
ingredient which is below micro-lens 15b ] is set to No. At this time, by being referred to as N=No, the 
birefringence micro-lens array 1 5 works as a micro-lens array to light 9, and serves as a mere transparence plate 
to light 21. Thereby, even if it uses a reflective mold display panel, degrading the image quality of light 21 is 
lost. 

[0109] However, although drawn in this drawing in the form in which light 9 carries out incidence in the 
direction of slant to a display panel 16 and which it reflects in the direction of slant of the opposite side as a 
light 21 for explanation, the opticals axis with light 9 and light 21 main in practice are perpendicular to a 
display panel 16. In addition, right and left of the birefringence micro-lens array 15 of this drawing and a 
display panel 16 are omitting illustration. Moreover, the configuration from the light source 1 stated above to 
the birefringence micro-lens array 15 is called an illumination-light study system. 

[01 10] Drawing 21 is the perspective view showing the principle of the pixel shift in projection optics typically. 
With fliis operation gestalt, since it is a veneer, in order for resolution to display XGA (1024 pixels x 768 
pixels), for example, since the pixel is required for the above-mentioned display panel 16 respectively, if it 
remains as it is, a 3 times as many pixel as an XGA pixel is needed with one display panel, a display panel 
becomes large, and it also requires cost to RGB each color. Then, though it is a veneer, the number of pixels of 
a display panel is made the same as XGA, and the XGA display of a color is attained by shifting the pixel 
displayed on a screen at high speed. 

[01 1 1] As a lens 18 for an image shift, specifically, some lenses of the projection optics 17 of this drawing are 
driven to an optical axis Lb and a perpendicular direction at high speed, as an arrow head alpha shows. If the 
light of B is typically observed among the projection light from a display panel 16 at this time It is made for the 
train of Gl and G2 to come in this drawing (b), respectively, as an arrow head beta shows, and is made for the 
train of Rl and R2 to come to the location which was the train of Bl and B-2 on the screen 20 in this drawing 
(c) in this drawing (a), respectively, as an arrow head gamma shows further. And as an arrow head delta finally 
shows, it returns to the condition of this drawing (a). Three conditions are repeated as mentioned above at high 
speed. Moreover, the image which also changed the contents of the display according to each condition, 
controlled, shifted, and was piled up in time performs color display. 

[0112] The drive of the lens 1 8 for an image shift is performed by the actuator 1 9 stated by drawing 16 to pixel 
size and this order, i.e., 10 to several 10 micrometers unit. As an actuator, MC (moving coil), MM (MUBINGU 
magnet), etc. are suitable for carrying out a high-speed drive by high power, for example, 
[01 13] It is as follows when the configuration of a pixel shift mentioned above is anew shown as Example 1. 
R1R2G1G 2B1 B-2 (the 1st frame) 

.... R1R2G1G 2B1 B-2 R1R2G1G 2B1 B-2 R1R2G1G 2B1 B-2 (the 2nd frame) 

[0114] Although it shifts by the three-stage and returns into one frame on a screen in this example to origin at 
the beginning of the following frame according to the device in which every two or more pixels of the same 
colors of a display panel carry out a pixel shift, when nonuniformity on the strength is in the light source with 
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this configuration, the difference of brightness arises in the pixel (for example, Rl and R2) of somewhere else 
in the same color. 

[01 1 5] The configuration of the pixel shift for preventing this is shown below as Example 2. 

R1R2G1G 2B1 8-2 (the 1st frame) 

R1R2G1G 2B1 B-2 R1R2G1G 2B1 B-2 R1R2G1G 2B1 B-2 R1R2G1G 2B1 8-2 

R1R2G1G 281 8-2 R1R2G1G 281 8-2 (the 2nd frame) 

[01 16] It is the configuration which shifts in six steps and returns into one frame on a screen in this example to 

origin at the beginning of the following frame according to the device which carries out a pixel shift so that the 

pixel of somewhere else may lap in the same color of a display panel. Although brightness nonuniformity can 

be stopped by this, it will be necessary to perform drive control of a pixel shift frequently here. 

[01 17] The configuration of the pixel shift for preventing brightness nonuniformity, giving allowances to drive 

control is shown below as Example 3. 

R1R2G1G 281 8-2 (the 1st frame) 

.... R1R2G1G 281 8-2 R1R2G1G 281 8-2 R1R2G1G 281 8-2 (the 2nd frame) 

.... R1R2G1G 281 8-2 R1R2G1G 281 8-2 R1R2G1G 281 8-2 (the 3rd frame) 

[0118] It shifts by the three-stage similarly and they are retum and the configuration which returns to the first 
location further at the beginning of the following frame in the location where it shifts by the three-stage and the 
pixel of somewhere else laps in the same color of a display panel into one frame at the beginning of the 
following frame according to the device in which every two or more pixels of the same colors of a display panel 
carry out a pixel shift on a screen in this example. In addition, although the configuration of the pixel shift 
explained above showed the example with which the pixel of the same color is located in a line as two-piece 
****, by the reason for being limited to this, of course, there is nothing, a ****** configuration is also partly 
possible in practice, and the configuration of a pixel shift can also consider various combination. 
[0119] Drawing 24 is the block diagram showing typically the display optical equipment of the 4th operation 
gestalt of this invention. Although [ three-dimension-/ arrangement of each part /-originally ], in order to help 
an understanding, it has indicated to the plane. In this drawing, 1 is the light source and 2 is a reflector arranged 
so that the light source 1 may be surrounded. Moreover, 7 is a UVIR cut-off filter which cuts the ultraviolet rays 
and infrared radiation which are arranged so that exit hole 2a of the light of a reflector 2 may be covered, and 
are contained in the light source 1 and light from a reflector 2. 

[0120] the back (method of the right of drawing) of the UVIR cut-off filter 7 — the 1st lens array 4 — a few is 
left and the superposition lens 8 is arranged the 2nd lens array 6 and just behind that. In addition, although not 
illustrated here, the 1st lens array 4 has each eel together put in the shape of a grid, and the 2nd lens array 6 has 
each eel together put in the shape of [ with the another 1 st lens array 4 ] a grid, it of the screen of the display 
panel which the ratio of the die length of the long side of each eel and a shorter side mentions later — the same - 
- that is, it is an analog. Moreover, the mask plate 31 mentioned later is formed between the 2nd lens array 6 
and the superposition lens 8. 

[0121] And the 1st lens array 4 has the birefringence diffraction grating, and performs the light source 1 and 
polarization separation of the light 9 from a reflector 2 in the direction of a shorter side of each eel of the 2nd 
lens array 6. Polarization conversion is performed through the 1st lens array 4 and the 2nd lens array 6, and the 
light source 1 and the light 9 (un-illustrating) from a reflector 2 are arranged with specific polarization, and 
come out. This configuration is called a polarization inverter. About these detailed relation, it mentions later. 
[0122] Moreover, he is trying for the image of each eel of the 1st lens array 4 to overlap the display panel 
mentioned later with the 2nd lens array 6 and the superposition lens 8 just behind that. In addition, the 
superposition lens 8 may be fabricated by the 2nd lens array 6 and one. The integrator optical system I, and a 
call and an optical axis are set to L for from the above 1 st lens array 4 to the superposition lens 8. The 
condenser lens 32 is arranged in the focal location of this superposition lens 8. Or in order to improve the 
effectiveness of lighting more, it is good also considering the synthetic focal location of the superposition lens 8 
and a condenser lens 32 as a display panel. In this case, in order to make it easy to explain, it is considering as 
the former configuration. 

[0123] and between the superposition lens 8 and condenser lenses 32 ~ R (red), G (green), and 8 (blue) - the 
dichroic mirrors Rm, Gm, and Bm as color-separation optical system which reflect the light of each wavelength 
field differed, respectively - it is inclined, come out and arranged. And it is reflected with the dichroic mirror of 
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Rm, Gm, and each Bm, and he is trying for the light 9 which has penetrated the UVIR cut-off filter 7 with the 
optical axis L to reach the condenser lens 32 arranged back (lower part of drawing) with the opticals axis LR, 
LG, and LB (a broken line, a continuous line, and a dotted line show, respectively) of an include angle different, 
respectively. In addition, a total reflection mirror is sufficient as a dichroic mirror Bm. 
[0124] The micro cylinder lens array 33 is arranged behind the condenser lens 32 (lower part of drawing). This 
micro cylinder lens array is good also as a micro-lens array. Furthermore, in the back, the PBS (polarization 
beam splitter) prism 14 is arranged. This PBS prism 14 reflects S polarization, and has the property which 
penetrates P polarization. On the other hand, by polarization conversion mentioned above, the light source 1 and 
the light 9 from a reflector 2 are arranged with about S polarization to the PBS prism 14, and carry out 
incidence in accordance with an optical axis La. 

[0125] Therefore, the most is reflected by the PBS prism 14 and light 9 faces to the display panel 16 of the left 
of drawing with it. And the light 9 whose color was separated with the above-mentioned dichroic mirror 
illuminates the pixel from which a display panel 16 differs for every color as illumination light by the above- 
mentioned micro cylinder lens array 33. It mentions later in detail. The pixel which the display-panel 16 whole 
was illuminated in order by each of each color of R, G, and B in the shape of a stripe, and was illuminated by 
each color with this lighting performs the information display of each color. Let the configuration explained 
above be an example of illumination-light study equipment. 

[0126] A display panel 16 is a reflective mold liquid crystal display panel, and the good component of the 
responsibility of ON of strong dielectric liquid crystal, a high-speed TN liquid crystal, etc. and an OFF change- 
over is used, and the light illuminated here - every pixel - display information - responding - rotating plane 
of polarization **** - (ON) - it makes rotate and (OFF) reflects. Although the reflected light of OFF returns to 
the PBS prism 14 at this time, since it is still S polarization, it is reflected here and returned to a light source 
side. 

[0127] On the other hand, since the reflected light of ON is changed into P polarization, it retums to the PBS 
prism 14, penetrates this, and results in the following projection optics 17 in accordance with an optical axis Lb 
as a light 21 which is projection light. It is projected on the screen which the display information on a display 
panel 16 does not illustrate by this projection optics 17. In addition, light 21 is omitting illustration. Let the 
configuration of the projection optics and the screen which were explained above be an example of projection 
optics equipment. 

[0128] Drawing 25 is the block diagram showing typically the display optical equipment of the 5th operation 
gestalt of this invention. Although [ three-dimension-/ arrangement of each part /-originally ], in order to help 
an understanding, it has indicated to the plane. In this drawing, 1 is the Ught source and 2 is a reflector arranged 
so that the light source 1 may be surrounded. Moreover, 7 is a UVIR cut-off filter which cuts the ultraviolet rays 
and infi-ared radiation which are arranged so that exit hole 2a of the light of a reflector 2 may be covered, and 
are contained in the light source 1 and light fi-om a reflector 2. 

[0129] the back (method of the right of drawing) of the UVIR cut-off filter 7 - the 1st lens array 4 - a few is 
left and the superposition lens 8 is arranged the 2nd lens array 6 and just behind that. In addition, although not 
illustrated here, the 1st lens array 4 has each eel together put in the shape of a grid, and the 2nd lens array 6 has 
each eel together put in the shape of [ with the another 1st lens array 4 ] a grid, it of the screen of the display 
panel which the ratio of the die length of the long side of each eel and a shorter side mentions later — the same - 
- that is, it is an analog. Moreover, the mask plate 31 mentioned later is formed between the 2nd lens array 6 
and the superposition lens 8. 

[0130] Moreover, he is trying for the image of each eel of the 1st lens array 4 to overlap the display panel 
mentioned later with the 2nd lens array 6 and the superposition lens 8 just behind that. In addition, the 
superposition lens 8 may be fabricated by the 2nd lens array 6 and one. The integrator optical system I, and a 
call and an optical axis are set to L for fi-om the above 1st lens array 4 to the superposition lens 8. The 
condenser lens 32 is arranged in the focal location of this superposition lens 8. 

[0131] and between the superposition lens 8 and condenser lenses 32 - R (red), G (green), and B (blue) - the 
dichroic mirrors Rm, Gm, and Bm as color-separation optical system which reflect the light of each wavelength 
field differed, respectively - it is inclined, come out and arranged. And it is reflected with the dichroic mirror of 
Rm, Gm, and each Bm, and he is trying for the light 9 which has penetrated the UVIR cut-off filter 7 with the 
optical axis L to reach the condenser lens 32 arranged back (lower part of drawing) with the opticals axis LR, 
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LG, and LB (a broken line, a continuous line, and a dotted line show, respectively) of an include angle different, 
respectively. In addition, a total reflection mirror is sufficient as a dichroic mirror Bm. 

[0132] The micro cylinder lens array 33 is arranged behind the condenser lens 32 (lower part of drawing). This 
micro cylinder lens array is good also as a micro-lens array. Moreover, the TIR prism 22 is arranged behind the 
micro cylinder lens array 33. The TIR prism 22 has the composition that **** of the prism 22b and 22a which 
consists of the glass which carried out the shape of the triangle pole, respectively faced each other. Prism 22b 
has plane-of-incidence 22ba, total reflection side 22bb which served both as the injection side, and incidence 
labor attendant 22bc, and prism 22a has plane-of-incidence 22aa and injection side 22ab, Spacing of total 
reflection side 22bb which faced mutually, and plane-of-incidence 22aa is several micrometers - dozens of 
micrometers. 

[0133] In accordance with an optical axis La, incidence of the light 9 firom the light source 1 and the reflector 2 
which penetrated the condenser lens 32 is first carried out to plane-of-incidence 22ba to prism 22b. And by 
carrying out incidence to total reflection side 22bb by the incident angle exceeding a critical angle, the most is 
reflected, and light 9 is injected fi-om incidence labor attendant 22bc, and faces to a display panel 16 as 
illumination light. Let the configuration explained above be an example of illumination-light study equipment. 
The display panel 16 consists of DMD(s) and reflects the light 9 illuminated here by the micro mirror of the 
condition of ON, or the micro mirror of the condition of OFF according to display information for every pixel. 
At this time, incidence of the reflected light of ON is carried out to incidence labor attendant 22bc, and it retums 
to prism 22b. 

[0134] And incidence is carried out to total reflection side 22bb by the incident angle within a critical angle, this 
is penetrated and incidence is fiirther carried out to plane-of-incidence 22aa, and prism 22a is penetrated, and it 
injects fi-om injection side 22ab, and results in projection optics 24 in accordance with an optical axis Lb as a 
light 21 which is projection light. It is projected on the screen which the display information on a display panel 
16 does not illustrate by this projection optics 24. In addition, light 21 is omitting illustration. On the other 
hand, even if the reflected li^t of OFF penetrates Prism 22b and 22a, it is injected in the direction which finally 
does not result in projection optics 24, 

[0135] Let the configuration of the projection optics and the screen which were explained above be an example 
of projection optics equipment. In addition, although strong dielectric liquid crystal, a high-speed TN Uquid 
crystal, etc. can also be used instead of DMD as a display panel 16, a polarizing plate is needed separately in 
that case. It is specifically necessary to arrange a polarizing plate in an illumination-light incidence [ of the TIR 
prism 22 ], and projection irradiation appearance side, respectively or so that plane of polarization may intersect 
perpendicularly optically mutually, and it is necessary to arrange a polarizing plate between the TIR prism 22 
and a display panel 16. 

[0136] Drawing 26 is the mimetic diagram expanding and showing a part for the principal part of the display 
optical equipment of the 4th of this invention, or the 5th operation gestalt, this drawing (a) is general drawing 
and this drawing (b) is a side elevation of the above-mentioned integrator optical-system part. The light 9 which 
has carried out incidence in accordance with an optical axis L reaches the 1 st lens array 4 of the integrator 
optical system I like explanation by drawing 24 and drawing 25 . A few is left behind the 1st lens array 4 (lower 
part of drawing), and the superposition lens 8 is arranged the 2nd lens array 6 and just behind that. Between the 
2nd lens array 6 and the superposition lens 8, the mask plate 31 which has slit 31a which is opening which 
regulates the aperture width of each eel of the 2nd lens array 6 is formed. It mentions later in detail. 
[0137] The 1 st lens array 4 has each eel 4a together put in the shape of a grid, and the 2nd lens array 6 has each 
eel 6a together put in the shape of [ with the another 1st lens array 4 ] a grid. Each [ these ] eel makes the 
longitudinal direction of this drawing (a) the direction of a long side. Image formation of the light 9 which 
reached the 1 st lens array 4 is carried out on each eel 6a of the 2nd lens array 6 which left a few to the back and 
has been arranged in it at every each eel 4a of the. 

[0138] Moreover, as shown in this drawing (b), the 1st lens array 4 has the bireftingence diffraction grating, and 
performs polarization separation of light 9 in the direction of a shorter side of each eel of the 2nd lens array 6. 
Here, polarization conversion is performed through the 1st lens array 4 and the 2nd lens array 6, and light 9 is 
arranged with specific polarization and comes out. The principle of this polarization conversion is the same as 
the contents explained by above-mentioned drawing 2 (b). However, such a polarization inverter is xmnecessary 
in the configuration of the 5th operation gestalt shown by above-mentioned drawing 25 R> 5 which uses DMD 
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and TIR prism. 

[01 39] Then, if it returns and explains to drawing 26 (a), he is trying for the image of each eel of the 1 st lens 
array 4 to overlap the display panel 1 6 mentioned later with the 2nd lens array 6 and the superposition lens 8 
just behind that. It is reflected with the dichroic mirror of Rm, Gm, and each Bm, and the light 9 which came 
out of the superposition lens 8 reaches the condenser lens 32 arranged back (method of the right of drawing) 
with the opticals axis LR, LG, and LB (a broken line, a continuous line, and a dotted line show, respectively) of 
an include angle which the color of was separated into RGB and is different, respectively. 
[0140] And a display panel 16 is illuminated for every color through the micro cylinder lens array 33 and 
lighting / projection separation optical system 34 by work of each micro cylinder lens 33a of this micro cylinder 
lens array 33. In addition, it is good also as a diffraction lens instead of micro cylinder lens 33a. Moreover, the 
optical system which performs separation of the illumination light and projection light is meant like the PBS 
prism 14 in the 4th operation gestalt indicated to be lighting / projection separation optical system 34 to above- 
mentioned drawing 24 , or the TIR prism 22 in the 5th operation gestalt shown in above-mentioned drawing 25 . 

[0141] thus, although lighting which serves as a field of RGB each color every dozens of pixels is performed by 
arranging a micro cylinder lens array just before lighting / projection separation optical system (lifting side 
incidence location), the arrow head Gw of drawing 26 or drawing 24 , and drawing 25 shows the micro cylinder 
lens array 33 fiirther - as ~ the front face — meeting — the inside of one frame — a detailed pitch ~ or it drives 
continuously and the illumination light on a pixel is moved. And in a foil screen, good color display can be 
performed by performing the pixel display interlocked with this. 

[0142] As shown in drawing 27 , specifically, the time amount of one frame is moved in the direction which 
illuminates the shape of a stripe in RGB each color on a display panel 16 (it is only hereafter called a stripe), 
and shows this by tiie arrow head Gw as a round term. The pitch of the stripe s here is l-2mm, and is coarse as 
compared with the magnitude of the pixel of a display panel 16. Thus, it has the composition that sequential 
lighting of the light of RGB is carried out to each pixel, respectively. 

[0143] Drawing 28 is drawing showing typically the configuration of the mask plate 31 mentioned above. This 
drawing (a) shows the physical relationship seen from the outline configuration of the mask plate 31, and the 
optical axis with the 2nd lens array 6. Moreover, this drawing (b) is a graph which shows the relation of the 
location on a display panel and luminous intensity which were seen from the direction of the cross section of 
each above-mentioned stripe as illumination light. First, in this drawing (a), each eel 6a is arranged in the shape 
of a grid, and, as for the 2nd lens array 6, the whole lens array serves as an abbreviation square. Specifically, 
each eel 6a is arranged in four pieces and the six directions of a shorter side in the direction of a long side. 
[0144] However, not the thing limited to such an array but each eel 6a is arranged for example, in the 4-8 
directions of a long side, and in the direction of a shorter side, only the number according to the ratio of the die 
length of a long side and a shorter side is arranged, respectively so that it may become an abbreviation square as 
the whole lens array. Here, the 2nd lens array 6 is carrying out opening only of the part of the slit 31a with the 
mask plate 31 arranged in piles at this. Namely, it is in the condition that light penetrates only this part. It is the 
center of each eel 6a of the 2nd lens array 6, and, specifically, is in the condition of having carried out opening . 
only of one third of the width of face aO in the direction of a long side. In addition, in the condition which the 
hole is only opening is sufficient as a slit, and it is sufficient as it. [ the condition that this part serves as 
transparence ] 

[0145] The width of face of the light source image Li on each eel is regulated by such configuration, and the 
width of face of each stripe illuminated on the above-mentioned display panel as a result is regulated, and in 
calculating interference of ****** stripes, it can prevent by it. However, where 1/3-piece opening is carried out 
as mentioned above, as shown in this drawing (b), in practice, under the effect of an error, aberration, etc., 
regulation of the width of face of each stripe is not enough, and the stripe of R shown with the stripe and broken 
line of B shown with ****** stripes, i.e., a dotted line, or the stripe of G shown as the stripe and continuous line 
of R has interfered partially, and still causes a color purity fall of an image. 

[0146] Then, the width of face of the above-mentioned opening is regulated forther. Drawing 2929 is drawing 
showing typically the configuration of the mask plate 31 which made aperture width small. This drawing (a) 
shows tilie physical relationship seen from the outline configuration of ttie mask plate 31, and the optical axis 
with the 2nd lens array 6. Moreover, this drawing (b) is a graph which shows the relation between the location 
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on the display panel of each stripe in this configuration, and luminous intensity. 

[0147] In this drawing (a), if aperture width of al and slit 31of circumference approach a is set to a2 for the 
aperture width of slit 3 1 a of the central approach of the mask plate 3 1 , al is the above [ 0.7 to 0.95 times ] aO, 
and a2 has become a still smaller value fi-om al . That is, aperture width is made small, so that slit 31a is close to 
the circumference. Since the light source image Li on each of that eel is distorted in the shape of an ellipse and 
becomes small under the effect of aberration, it regulates effectively the width of face of each above-mentioned 
stripe, controlling aggravation of lighting effectiveness, prevents interference of each stripes, and it is made not 
to spoil color purity by regulating more aperture width of this part like what has this close to the circumference 
among each eel of a lens array. 

[0148] Since the stripe of R shown with the stripe and broken line of B which the width of face of each stripe is 
folly regulated, and is shown with ****** stripes, i.e., a dotted line, or the stripe of G shown as the stripe and 
continuous line of R moreover does not separate by such configuration, without interfering mutually as shown 
in this drawing (b), lighting effectiveness and color purity will be maintained. 

[0149] Furthermore, there is a method of reconciling still more effectively lighting effectiveness and regulation 
of the width of face of each stripe using a neutral density filter as a configuration. This is the configuration was 
near the circumference of the aperture width aO of each slit 3 la of the mask plate 31, and permeability falls and 
it was made to go as it approached around it, as shown in drawing 30 . This regulates the width of face of each 
stripe still more effectively, with lighting effectiveness maintained, interference of each stripes is prevented, and 
it can avoid spoiling color purity. 

[0150] Moreover, there is the approach of making aperture width of a slit adjustable as other configurations. 
This uses the part which superposition and each slits 31a and 35a overiapped in the mask plate 35 shown with 
the mask plate 31 shown as a continuous line, and a broken line as an actual slit, as shown in drawing 31 . In 
this case, each mask plates 31 and 35 have composition which interlocks mutually and is driven to hard flow, 
respectively along with the arrow head Hw which is the slit opening cross direction of this drawing. Thereby, 
the aperture width can be adjusted, without the center position of a slit shifting to each eel 6a of the 2nd lens 
array 6. 

[0151] Accommodation of aperture width is performed according to the intensity of light of the equipment 
exterior. That is, in case image projection is performed using the display optical equipment of this operation 
gestalt, the aperture width of a slit is changed according to the brightness of the room to be used. That is, in 
order to enlarge aperture width of a slit, for when comparatively conversely dark in the room to think the color 
purity of a projection image as important since a projection image is also made bright and when comparatively 
bright in the room makes it legible, and to raise image quality, aperture width of a slit is made small. Or you 
may adjust and fix so that it may become standard aperture widfli before shipment of equipment. 
[0152] The approach of performing by the motor which detects by the sensor (un-illustrating) which prepared 
the extemal intensity of light in equipment, and does not feed back and illustrate it about the drive of a mask 
plate may be used, and while a user looks at a projection image, the approach of performing manually may be 
used. In addition, also in the 1st and 2nd operation gestalt mentioned above, the configuration using a mask 
plate which was explained above can be used, after changing arrangement with integrator optical system and the 
dichroic mirror which performs color separation. 

[01 53] By the way, the drive approach of the micro cylinder lens array 33 mentioned above is described below. 
Drawing 32 R> 2 shows typically the example which carries out the both-way drive of the micro cylinder lens 
array. In this drawing, the micro cylinder lens array 33 is drawn in the condition of having seen fi-om the 
direction of an optical axis. The cam 36 has contacted, and near the center of side-face 33b in alignment with 
the longitudinal direction of each micro cylinder lens 33a of the micro cylinder lens array 33, side-face 33c of 
the opposite side is energized with a spring 37, and is in the condition of forcing the micro cylinder lens array 
33 on a cam 36, in it. 

[0154] If a cam 36 rotates to the circumference of shaft 36a at this time, the both-way drive only of the one 
pitch p of the array of the micro cylinder lens array 33 of micro cylinder lens 33a will be carried out by that 
eccentricity in the arrow-head Gw direction. Thereby, the illumination light on the pixel of the display panel 16 
which is not illustrated here can be moved. 

[01 55] Moreover, drawing 33 shows the example which carries out the continuation drive of the micro cylinder 
lens with the perspective view. Here, much micro cylinder lens 38a was connected in the shape of a belt, and 
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has accomplished cyclic. This is called the micro cylinder lens group 38. The micro cylinder lens groups 38 are 
passed over two pulleys 39 supported to revolve, and the PBS prism 14 is arranged between the pulley 39. If it 
rotates in each arrow-head direction now by the motor which a pulley 39 does not illustrate, the micro cylinder 
lens group 38 will rotate and the continuation drive of the micro cylinder lens 38a will be carried out in the 
direction shown, the array direction Gw, i.e., arrow head. 

[0156] If light 9 carries out incidence to the micro cylinder lens group 38 at this time [ direction / of an optical 
axis / which is shown by the arrow head ], the PBS prism 14 will be reached through micro cylinder lens 38a, it 
will be reflected here, and the downward display panel 16 will be illuminated. Here, the illumination light on a 
display panel 16 will move continuously. In addition, the physical relationship of the micro cylinder lens of this 
drawing, PBS prism, and a display panel differs from what was shown in drawing 24 a little. 
[0157] In addition, the illumination-light study system and projection optics which are said by the claim support 
the illumination-light study equipment and projection optics equipment in an operation gestalt, respectively. 
[0158] 

[Effect of the Invention] As explained above, according to this invention, also in a display panel with a fine 
pixel pitch, the display optical equipment of high resolution in which an efficient configuration is possible can 
be offered. 

[0159] two or more especially same pixels ..******- by arranging like, the focal distance of each micro lens 
becomes long, and the efficient configuration of it is attained. 

[0160] moreover, the thing for which a pixel shift is performed to a lighting or projection side - the same pixel 
„ ** „ the color picture of high resolution is obtained also in the condition of becoming each other. 
[0161] Moreover, it is lost that only the illumination light is distance with a display panel can secure upwards 
enou^ by arranging a micro-lens array or a micro cylinder lens array, and passes this micro-lens array or a 
micro cylinder lens array, and projection light is disturbed at the illumination-Ught incidence side of hghting / 
projection separation optical system. 
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c T-tjg^/u;!/ 1 6 m^t h. mmm m, g 
M. Bmmmr<x^*).'mt^miis^^(o^9 



(3) 
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X.T 1 tkmf-D-^-f^xiuyXTU^f 6 1 (D^-^^^o 
U>Xe 1 a f<:AI**-li-> ^n^nS^/^:^;V 1 6 OR 

K:<kO> JS&$Ofil\HSW*fTa*!!>^Tt«o its, HBO 
■7-r^Dl/>X7 W 6 1 RU^/^^)]/ 1 6©&& 

[0 0 0 5] 02 3{i, ^gg^9-3 1 8 90 4#l^ffi 

%R G B 30T?{i*< R G B R G B -©IBOfttBDJlJRO 

Gffi. BffiOH^tmjtrS.kdtLTV^^o fSlx I^H 
©V-r if D 1/^X7 H' 6 2 RtfS^/^^-;!/ 1 6 

[0 0 0 6] i^. i:©J;d^RGBIitM/L,fcH^%if 

5, H^S^ii^t^ft < i>t)«>3 3 20 

RGB*m-fnS<fc5, 3-9-'ri';P%I$HW 
v>t)i0Sfeiilgl^|ims:A^fft)nT 

[000 7] 

[^wsii^Lidii-rsiiJi] t*>u**^e. ±fB@ 
2 27^bfcg£*©-«tj©a:9&m"ett, 

VyX6 1 a 1 6©^H^i:©PIIi!b»lft 30 

1 0~2 0/imi:*'oTV^5o 

[0 0 0 8] 1S*©H?!IOVt'^'DU>X7W6 1© 

<fe 5 1 6 (o^mm^R G B ^-n^n i -d 
o)m.X'mmt^^. v^^Duyxe i ata^/^ 

1 6 ©^H^ t ©pa tt. 1 0 0 /i mWT©®!t i: * 

[0 0 0 9] i:n&©Bgs=fe))Pgii-rsyci&t, ±ib02 
figfctev^Ttis fe^iii$nfc)^©F^iitt> iicT'ttH 

^b*v^b:/X7 WtckS 1 S©-r>ri^U-^'K: J; 
0^i6i8^$n-5fci6, Hffi**fi:ji«-5^ja^©, 



1tM20 0 1-5 1 23 1 
4 

[0 0 1 0] Mft6?lt{i. l/>X7Wt<}:«'r>r^^ 
U-^^tiD, ^i&)tiSl*^6.©)t9%RGBRGB- 

(Dm.^mn:m^. v-r^ni/^^xe 2 a tm^^^ 

6©^H^i:©Htt, 5 0 0-8 0 0 /itniggi::*: 
t<^§3!)V =&-7-i'^Dl/yX6 2 a©Ft>/WiF 
2 0W±i:ftD> lilJffCiSiSgW):^?^* ( 1 . 2 2 X 

mhtcR G B ©3i£^(i. mmicmmm±xmm 

*'»e.{i&HiLTL$i\ -aJlifiaofiT^^©:^"!*^ 

[00 1 1] Sfc. -l&Wfcfe. li!^Sfc?3{C— O© 
VI' ^ n L/>X«lfov-r -J^ D p>X7 W 
/l/SttfttttV^fcJg^. v-('^Dl^>/X7W©Ft>/^ 

Tc D t-o© D i/y X^ito v-r p i/y X7 1^ 

'T©®^ (#IW¥9-3 1 8 9 0 4#i;^ffitfB««nfc 

[0 0 12] H^e7^*^al*>v^a^/^^;^ 

[00 1 3] 

itotzmicmu ^(omtnmm^tLxm 

m^^^^^Mcmmt^?m^^%t. ^ ©s^;^^;i/ 
i)-^^<Dmm^m^'mmmmci^y v hxm 

So 

[0 0 14] $fc. mimmytma. luiaRCBsfe 

5 v-f ^ D X7 U-r §£v^{i-7^ ^ D ij ^/ ^- b y 

X7b'('^wrsis*« 1 ii:Ee©is^®2 m^tt 

So 

[0 0 15] tf=. MiEg^/^*;l/*^S©i93^)fe:&, 1 

7 h Lxmtm^^ 1 x{itt*«2 tE«©a^ 

[0 0 16] $fc. tufBa^/U;P*^5©S^)fe^. 7 

ly-mic^o xm-^xmmmmmn^Ja a 
t '>7 h Lxmt^ms^ 1 x«ii*3S2 tiHi©ii 

^«4©«fiKi:t5o 

[0 0 17] $fc, Mias^v'^*M^e.©t9:^3t«: 1 a 



(4) 
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[0 0 18]$/;:. Bm^mw.mmm^mm 

[0 0 19] ttc. mm^iiLx. %m.-b-''^<o%m 

mm:tLX(o%^mm\cmi-'mii^\i^y^'f^'y7 
YLx. mf^%)\^^mtmmm%t. ^o)m lo 

[0 0 2 0] $fc, mmmm%it. mm-^nk 

[0 0 2 1] Sfc. t(ffiMW^tlfc#S©H^KfeV^ 

mt^m^sk 7 xttH!*® 8 
[0 0 2 2] tfc. m.^mmm.<om.m(om 

[0 0 2 3] *fc. l(JIB^/U;I/{iKI^S/<^;VT'l6 

l^^itv-r^'^l/>X7W^v^^iV'('^^i/^J^^r- 30 
1 1 m^tt^o 

[0 0 2 4] tfc. %m'^(omm'^<ommmt 
• [0 0 2 5] tfz. msm ' m^mm^ii. m 40 

SI 3©«figi:-rSo 

[0 0 2 6] tmm ' m^immii. m 
tr- Ax^'j y ^-x^mm 1 1 xmt^ 1 2 1 

[002 7] 

X. mmmiitii^^mtio hi a. so 
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1 (onmmmmmmmic^tmmxib 
«, #gj©E§tt**3i^7cWft'£.©T$5!&'. ma^ 

1 amx^ 0 . 2 1 ffltf <k ^ {ciassn 

•rSUV I R*7h7-<yl/^-T-$So 
[0 0 2 8] UVIR*'yb7-^;l/^'-70ft^ (0© 

T:^) fca. R ®) . G (^) , B (W) *n^no 

G., B.*^^n€nS^:5fctt^T*iai«nTV>:5o ^• 
UT. 3fc«lL'eUVIR5!;<yh7^;l/^-7«SiaLT 

^rcmi)\ R.. G.. B.^n€n<D^-r^'DY7^ 
L.. L.T-«i:5 (0©^:^) \cwm-isnm\iyyX7 

W4fe:iIl'r5<fc9fctTV^5o fSj> ^^I'^'n-r^^ 
57-B.{itSlt57-T'feIi/\ Sfc. 31S9©^i' 

S. 

[0 0 2 9] ^ 1 pyX7W4®m:^t{J. '>Lf8in 
T^2 uyX7 W 6, * ©it'^fcMte^t)-e:lx>X8 

yX7lx-r4{i. ^^?«lcifi»i^t)$nfc§-b;V«:Wt 
Xm. ^21^yX7W6{i. ^lb>X7W4i: 

ft. ^1 Ui^X7H'4{i. SliJTlHlSr1ft?*#LTfe 

m2pyX7L/-r6o§-b;i/©5®a]i5iRifc. ytmi 
mv7u^^-2i)^^<o^9m^mmo ^i 

1/^X7 W 4. ^2 1x^X7 W6*ai:TM)t^g5 

mmmx^nxtiix<^o cm^mmwmm 

cn^mmmmcoi^^xumt^o 
[0 0 3 0] trc. mzuyXTu^ 6 t^(om^(om 
fe^fc-a-i^yxstj:??. mit^m^f^^Mc. ^i 

So tLx. mii^t>^uyX8<ommm^^%i 

3 tit). S^/U/l'^rWryhU-y^SS^-rSo 
iSi. «fe^t)-&UyX8{i. ^ 2 U'^'X7W 6 iiH* 
tfigJg?tiTV^Ttfil\ JXJ:©^ 11^:^X7^4 3?)^ 

?.lte^t)€i/5/X8*-pi&. -{yt^i^^m^i 

[0 0 3 1 ] sfc. mm^^% 1 zmi5icii. t i r 

7'yXA2 23t)«li?nTV^So T I R7UXA2 2 

U Xi:. 2 2 b , 2 2a O^ffll^±*^lfll*^v^o fc^figfc 
*oTV^5o 7';XA2 2b{i. Al*ffi2 2ba. IJffl 
ffi^«fefc^5l*ffi 2 2 b b . mj^m 2 2 b c * 
7>;Xi.2 2 a{i. Al^ffi2 2 a aSt;itllll2 

2 a b%WUTV'>So 5V^li:|q]*^(/''^-3fc^Sl^l2 2 
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CO 0 3 2] mmm% i a ^sstfc. i mv 

AI*ffi2 2batAI*-rSo ^-LT. ±m 
ffi2 2 b b^c|SW^?:i@^5AI^^T'AI^•r^»fcio 
T. )K9tt^©5&if*^SIJ2tU AI*tH12 2 b cit) 
«ttlU S^/U;!/! 6£|^*>do -tOitKlfctt. m« 

[0 0 3 3] g^/^*;H 6ttDMDT*«Bg^nTfe 
T 0 N (?)<^<DV-r D = ^-sevHi 0 F F (iDt^<0 V 

Al^alffi2 2 b c \Z^MLXT^}XL 2 2 b tS5o 

[0 0 3 4] ^LT. ^si^ffi2 2 b h^icmmm 

AS^ftT•Al^bTil<:%SJgU MfcAi*ii2 2aafc 20 
AiifLT. :/yXix2 2 a^SjlSLTl*ffiffl2 2 a b J: 
?)l^tHU JtlIllLbfcJStjTS3^JtT'S53t2 1 fcUT 

1 6 <Da^®*^0^^L*v>x^ y-ytai^ 

^nSo iSj. 3t2 HiE^^tflSLTV^So OF 
F©g|^Bi^ y'JXA2 2b. 2 2a%SjiLTt. 
gil?«fca^3t¥?^2 4 fc:SiJ6*v^:5l^'\i:^{a"rSo 

[0 0 3 5] C®, ON®Slt3tT*53t2 KOJtWL 30 
hit. :^mmXiimt^^^\C. *^;^^;H e 

m^o cmmmm%mmtbxit. M^ttf 
#is¥9 - 1 7 9 0 6 4 ^'J^mmmi tfaisnr 

[0 0 3 6] 02 t-mm 1 ©IliJglOS^)^ 

(a) it^wm. mm (b) {i±tB-ryT^'b-^f3t^ 
%m<omm3c>^omixo)mm^icLx. yt 40 

l|llLfc:»oTAI*tT*fc^9*V R.. G.. B.*n 

■9fcftS©)telllL.. Le, L,xm (0®T^) tCiE 

isnfc^i u:/X7ix-i'4{<:ija-r5o lai^ 1^0 

(a) T*{i)fe9tt0g^*tlllSbTl^«o 

[ 0 0 3 7] ^ 1 1'yXT 4 ©^:^jc{i. '>Lfjtn 
T^2b>X7i/'f'6. ^(omicmti^miyyxs 
mmtnxi^^o mw^yxrv^m. m-i^m 

a^^t)^n/c:^'b;l'4 a^rtl/TfeO, ^21^^X71^ 
I' 6 {i. M 1 1/^X7 U-i* 4 i:BgiJ©<S?<*tffla!f^fc 50 
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Smil/>X7W4lCi!llbfc)t9tt. ^m^o^-t 
;l/4a§fc. ?-©m;^t'>LSItlTEl$nfc^2Ui/ 
X7W6©ffli'<j®-b;l/6a±tc^g|!tSo C©i:t. 
RGBT?)fe0^lSl*m«fcft. RGB*tl€ncO)tlJI 

A\ mm^±lif^rcl!b. RGB©*7-7-(';l/^f-*^ 
[0 0 3 8] Sfc. Ml U^X7W4{i. 02 (b) 

trxtidts mmtfrm-rnhx^*). mzuy 

do CUT^liSSlUyXTU^A. ^2b>X7U-r6 

mii^xmmmt^n. % 9 {tmmmtmfL 
nTiiiT<So <:®<i)t^moiis*ii0 (b) xw> 

xmt^o tt. %9},immm.x. -iyr^v 

I tASftS, f >T^W:5t^^|^ I fi, 
3t«<^»lt?rait . ^ 1 b>X7 w 4 . 1/2 asffi 
5, M2byX7H'6. «fe^t)-a:l'>X8*!5fiK 
So ^1 ^:'X7W4»^ ;i!f7X^J;?)fig5S«4 b 

t ^ (D7•^-X}^^K:g^•r5a5^^^c^iffl^f)fe^^^i^ 4 

[0 0 3 9] ^ffl»r3^i^;^4 dti. mmnmm.^ 
wmntiLxiiWimm-^^sL. mmt. 
^•^fcmm^^t^m^h 1 ^mmmii. m 

mmmmi^x^^o z.cx. tm^cn^-otcmm 
mr^mi. 1 wmmmm 

^m^m\.zi.t. ~^mx^^tn^i.r>\cmm 

[0 0 4 0] -t. Ml U>X7W4«AI>ft-53t9 

micmorcMmmt^miimmLxmL. 
mmmmm^^t^mi zitm^mnm 

ii. micmmytmtt^mizm^mic 
(ombx\^^^mK 1 / 2Kg«5*Eii-rs«Ki 
[00 4 1] znxitmizuiitiLxi/zm^s 
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[0 0 4 2] ii^^T. 1^0 (a) icm^xmrnt^ii. 

^ 2 vyX7 w 6 tiommWb-^ti^iyyXsic 
i *) X 1 6 fc. ® 1 uyXT W 4 

1x^X8 ©4^©^^)^^?^ 1 3 1 i t), 1 

/cj;5fc. g^/U;H 6©iitBut«. lifflSrtfJ^ti 

[0 0 4 3] ^LT. ±fiif-f^Vyf'y^^y-tfS 

1, ^21xyX7WtioTRGBlcfe^5nfc)fe 

9 mmytm 1 3 Rtf t i r xa 2 2 ^st. 

ilOltaSfv^^?ni/U>'^^-U'yX7H'l 5a©^ 
-r^^ui/Vy^-l/yXl 5aaC<feoT> SftSK 20 

1 6©Sffl©H^ 1 6 b^r^-n^nBgH^f 
■5o ■7-r^D>/';i^^r-u>'Xl 5aa©f^t)t3£ 
Ii#fU':^Xi:bT«,fiv\ mo^mtfr-^^^vi^Vy 

9-\yy%r\y-( 1 5 aRtf^/^:?^;H 60fc&{i. 

1 oA^iagsnTv^^Jiv cntov^Ttt^tSo 
[0 0 4 4] ^Hisjgiim mm-fifti>yvyit 
-uyXTV^ 1 5 a 1 6 toyfmtS^Zm 

tn~3mmi::S:oT^30, ^^/^:^;H 6©DMD©B 

1 6 b %«f|-r«««;!f9X 1 6 a ©^ffljt, «ffl«f 30 
v-Yi'Di/yy^-b^/XTW 1 5 a^EfitSX'^ 
-XA^^^&So ^fc. 02 (a) fCfeV^m ifeS 
fct)4H^%MWtS«figi:*oTi/^-5*V mSS.m. 
«a;<r9X 1 6 a ©j??*^ 2 mmSg-pfena^ 1 fei 

i^')y'$f-\yyX7V^ 1 5 a(0mm7.<-7>mUt 

[0 0 4 5] i:©j:5{ctT> T-r^'Dv'U^/^r-b:/ 

X7W^DMD^?ffi3!)^f.2~3mm[i-r»T% M 
^StRGB#fe©MiiEi:*5!iBa%fT5*^ *llfifSJ^ 40 

®m it«jitfv^^oj"jy^r--i/^X7Wi 

5 a 5:. 1^0l£VHi0I©5^0]AwT*^-r<fc'5{i:. ^-C 

©ii^, 01^^:3^■ria{c^ mm^^ui/Ty^- 
UyX7U-fl 5a(DRt>0^. m^f^^l 3©-SP 
© byX^$^WB wT-^-r J; 9 icm L a tSiStSl 
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mmmm^tixi>Si\\ 
[0 0 4 6] m3ii. mtfi-^^^u'yvy^-i'yx 
Twmmm^^mmx^^o ^mmmx 

D%ffiv^Tv^s©'r. ccJjl^. $3^/U;i/i eetll© 

m^-7^i^uiyVy^-\yyX7ly^ I 5 a (Kffi*^ 
ixyXjg©ix>^+a7-:?-r::0 tea; ^^/^:^-/H 

1 eo^HSii 6b*^e.si*Lf£)t2 1 rjs 
btz^zm. co^ttxitm^^^ifupvy^- 

U>X7Wl 5afcJ:D)«l*%StU HSsb^ftt 

So 

[0 0 4 7] i:nt5>fJ!L-rS/c:J6. sl^^J^ST'tt^ « 
S*rvi'^D$";y^f-l/yX7Wl 5a%. «S*t 
©3fe^*tJ^fcSHSr#tt^Jto)t^]Ki:T«L. $ 
e.tc. ^tHSrv-r^Di/'J y^-byX7 W 1 5 a 

1 6 i:©Pltc. 1 / 4 Sfiffi 1 0 ^EfiLT 
V^So I^HtcfeV^Ts g^/^^;l/1.6'^AI^tS3t9 

ti. igits©<im 9mimic^^mmm 
m^^^ii'i exsMLtcmn. im<omiic^ 
m^2\ii. Mmmi^ix\^^x. m^^mm 
mmm^woo cntt. cin.^(DM'^t>^x\/ 
4 1 0 ^a«aji-r sKit. i / 2 lt 

©®t^StJ5^ti-5fe©T-a65, 
[00 4 8] ^CT, aSJfV-i'^rpJ/Uy^^-l'J^X 
7U'i' 1 5 am^^. -^^^ui/^jyif-vyXi 
.5 a a i>)±fi!|fC«S^;&tt©)t^$*iS©JiSf^*N t 
U v^^D5";i/^-I/VXl 5aa*t)Tfflfe:aBS 
1t®Jr*t)^©, 3^9©MWcJtr5HJf$%Ne. 3t 

2 KOS^mcMt^R^^^nott^o C(Ot^. 
n=lioi:t^miM^ mtSi-^^^ni/Vy^-U 
yX7U^ 1 5 att. )fe9fi:J?UTttv-i'^D$/<J>3?' 

-\yyx7v^tLxm. mucnhxmiim 

[0 0 4 9] tC6X\ HOJaoiSiWMir-r-f^Qi/^) 
>^-b^X7W^. T 1 R7U XA2 2 i:^^/^ 

;v 1 6 t(DmcsMt^(oxiifs:<. m l X^hfcZ^y 
r>-9--l/yX2 3i:TIRy';XA2 2i:©Hlt, v 
I' ^7 D 'J y ^- uyX7 W i: t TEg-r 

T-tS±£. c©v-('^aj/'jy^^-l/>X7W%!i 
W)t©»*^jiji-r«/?«Ji:ft»)v 03T?SiWL/'£*5 

ftv si^3tA^a$n«F.ge*^4i:ftv^*9t*s©T% 

^yr^ly-m^% I T?®3t^^-r5<2^*<ft < * 
»). v^^n5/U^^^-W:'X7Wt:fe{JSiSJa?fJa 
^t^ilfc=S:5o ii©i:t. vi'^;ai"jy^-b;/X 
7V^tDm/^)]/i)'^:Kt<mm<0X\ IfeSfeD 
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[0 0 5 0] 04. 05 tt, mircmimm^ 

^loTV^So ttc. 05 (a) ~ (c) it. m^iC 

(d) {i. ^-fiftii/vy^-uyX7\^-((omm 

[0 0 5 1] *-r, 04Ji::fel>T, ±Wmi/^^)Vl 6 

^i^i^-rso ^Lx. cos^mitmmf^ti 
':>t'Dmm^mLxn<o ccx. ±mm9i'^-f 

i;Di"J>^?-l/yX7Wl 5a mHm^^^% 

1 3) ^|gi)t5«^^ j;o^ m<Dmmm\ mc 

wXmi^dic^^M^t-^ic^m^o R. G, B# 

fecsawsstt. -tn^niRita us. iiis-e^tJ:^ 20 
^LTi/^So mxitimmmmmcmmm 

[0 0 5 2] S^KDl^taatSts 05 

(a) t^tcfc^fc. ccx&^m^mtm. 

G. B±x<ommtmm^\ ^IC. ##7©®^ 
taBtSi:^ 1^0 (b) t^tck^ts ciiTtfSfi 
©WS?©t^a/T^^fTdi:t{i^ 1, T2 7S^ 30 

[0 0 5 3] t^ic. ^mommicmst^t. m 
m (c) ts^-r^^fc, <:i:T-4'gg©W55<DiglS^ 

mtf^^^i\icmfxm-^nmmmoiimtn 

&Lkoioicix. mmmmicMii^t^ 
mm^mu i(om-iinmmm3i''^t>^^ 40 

c xmmm 4 mLr!:mmifx\^^^ii\ c nt 

[0 0 5 4] ^*»tC, V>t>»3)S7;P*7-^*ff5 

^ti. 2 5 5Pg||©^^*^^SgT'S5„ ti^^tt, 

ms^2 5 smf^xri/^m^txi^rco t*^u * 
^li. ^mmmmmicmt^mm^z 55m so 
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ST'-rS^M|{i4<. J±tS[6^e<»|iJ2tlfc^sl^H* 

mmx$>^. 

[0 0 5 5] ISt:^ 110 (d) fc^-ri^lc. *0IJT' 
9]DwT'^tl7b-AOI$PI?:-;iSli:LT, ?a/>t! 

^mmmmiint>fi\^^m^tis:^x\i^^c 

nixtxmmLmm^mmmmt^mic^ 

D mm ^mii^ < > &mimmm^Bm<D 0 n . 

OFF ^©iS§t©gv^^;&ffiffl tTfeMv\ 

[0 0 5 6] 0 6{i. i^mmz mmmmmrnvft 

tElLTl^^o *ll6!5J^m> ±IB0 1 T'^t/fc^ 1 

<> mm^%2 4mm^mi'y7i:z 4 a^^icB] 

Hilif'y^T- (^i^tiai^Wt) Silt, x^v-yz 

o±(omm\mmx^wsLx\^^^o *lt. c 

[0 0 5 7] 07, 08{i. ±}&Lr!iX^V-y±<0i9i 

50i?^«o CLX\ mnis 7.^v-y±(o&mtn 
B^tmmmmmi^TiXTsLx^^. mmic 
m. mimrsm^xi^^c trz. ms (a) ~ 
(c) {i. mmicmLrMv-y±(o&.micm 
zmtm^ttommbx^^. micm. m 
mmyt(omm-:>x\^^^o ^lx. mm (d) 
fi, m]yyX(omim^mLxis*). wmm 
fs. mmicmuyX(Dmmmox\^^z. 

[0 0 5 8] 07tfeV''T^ ±IBa^/^*;I/l 6 
©#B^tMfSLfcX^U->2 0±tcS:^?nfcH^ 

^Lx. n ci)->im\cmmm^t i •Dt-Dmrnm 
WLxn<. i^. m(om±. itr^mmi)''^ 
1 itxtt^o c<ot^. ^^(ommm. mm^c 
^n=enm, m. mmx^tiiotc. b, r, g© 
micAmmf-Duinii^bxi^^^mtt^o ^^cnic 
m^tn^t<oxii^^\ ccx\ ±mi9^uyxzi 

tmm\ P0 (a) ~ (c) T'^-r<fe9t. x^u 
-y±xi»\i:immt-Mm^o mm^icm^ 
xmLxn<o 

[0 0 5 9] Esicfev^m B, R, G^mm^m 
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m (a) tc^tJ:afc> cci^mm^mt^ 

L. B. R. G^xm^mtmii\^\ 

[0 0 6 0] i^t. 07t^tX^U-^±©{4tbfi: 
UStit. 08 (b) t^tck'Jt. ilCTctJgiSf© 

OFFttntfSl/^ 

[0 0 6 1] $e>t. 07{C^tX^U->'±cDffi[tc 

fcagtsii. 110 (c) t^ti^t. cci-etftgg 

m«S^l IR^I 2<0iI^*0Ni:-rSo ^IX. 

^mmmmmxm-^ ^ k o f f ttnif fiv>o 
w±®<katLT, ^mmmmmcmzt^mm^ 20 

\^xmm<o^mm'^iii^. mm(oomm^ii 

[0 0 6 2] mmc. m (d) K^-ridfc, 

mS)t^i}\ !icxiiiyu-L<otpmn^xm^^\c 30 
mix. micnicm^m^tt^mci:*). f^y 
^i^pi^^fcLTv^So {iu ciommicm-^ 

ti^mXliiSi<. ±fB05 (d) T'^U/-c:&a«{£ffi 
«fig{CfeV^T. 08 (d) XT^Ltcm^miXi^^ 

ii©oN. 0 F vmemm^^^m^^mixt 

tl\ 40 

[0 0 6 3] «Ticiiifit«09~0i itt> tir:/ 

6(Dm^©S2!^c. S2!^di:LTV>5o 
$-f. 09{i. tie*<D«fig^3^UTV^So llSt^tJ; 

d ZCXlimiiSi\,>±^-<>T^ly-ilt lit). 
a^/^:^;n 6cD5ijacfe:?t-r57^v:^ft4 5gT\ 
miaicBoXT\R7VXL2 2 tSIl t fcMWJt 
i;tT®)t9{i, :/';XA2 2b©Ai*ffi2 2batA 
IttSo ^-UT. :tSl*ii2 2 b bT-Sli^n, XMtii 
S2 2b cJ;0«aiU 6fcifli*>5, -e© 50 
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[0 0 6 4] a^/U;H 6<DONO^^®©^H^1 6 
b!b^5©glt316 (ON©SlS)t) li. mVi-^^^ai/ 

lc}^LX-fUXL.Z2bKm^s :t5l*®2 2bb% 
mt^o ltcAltSi2 2aalcAlttT. yUXA2 
2a*gjiU mm2 2abi:f>imtX3b^yt2 1 
i:LT. )tl4Lbt»oTl^aiU 0^t*v>ai^)tf 
^K5J5o -:^> S^/U;l/1 6©0F F©«®©#B 
^1 6b*^e05»)t {0?V<omm ^i^ ONOg 

it)tfciieittT:/uxA%sii'rs*\ ftii?s?){c)t$i!i 

1 c\c^oxmm%i)^^9^rircm^tmt^o 
[0 0 6 5] i^t. 0 1 0 tt, ^ 1 (ommmicm^ 

ii\^^±E^yr^\y-'$' I <kD> ^5^/U;H 6<D®ja 
clcnt^Ti^'^T.nm^X. miaK^oXl I 

R :/u XA 2 2 \cmmLrcm^t Lxm 9 a. :f u 

XA2 2b©AI*iB2 2bat:AI^-r'5o f UTs 
|*jE2 2bb7Slifm A«taii22bcJ:t)ltttl 

[0 0 6 6] $e.tc. 01 Hi. f^2(j^mwm!:m 

5fil^*^tTi^-5o ll0K:^-r<fe9f<:. i:<:T*{i0^^ 
LftV^±E-r>Tiyb-3f I<J:5. ^/U;H 60® 
5act)ttrS7$^*VX^|iS?)l 4 8gE"e. JtfULatCj&tJ 
TT I Ry';XA2 2tfMt/'c!i^3l6i:tT©)t9 

:/'JXA2 2b©Al^ffi2 2bafcAl^tS, -et 
T, :^SI*1S2 2 b hxmtfci. mm2 2 b c <fe 
Dl^tHU S^;^*;n 6^c|^a*^7o ^ottt^ta. « 
®«fV'i'^nS/'J>^-l'>X7U'i' 1 5 aimmtti 

[0 0 6 7] 1 60ONOttil©#H^ 1 6 

U >^-Wi^X7 W 1 5 a^ST. AI*ffiiB2 2 b c 
ic^MLXfVXh2 2b\cm*). :^SI*ifi2 2bb% 

mm^o ^icx^mz 2 a atAi^tr. :/';xa2 

2a^^U l*ttlS2 2ab*5S:^)tt?SS)t2 1 

tbx. mibicBoxmu mmb^^^mm 

%m^o ^^/U;n 6©0FF©«il©#ii 

Hi 6b*^?>©Slt)t (OFF<Og|*)fe) a. ONOg 
l*Jti:ll«ltLT:^UXi.2 2bKS:5!()V :^5l^ffi2 

2 b b T'fil^^n. m^WK^twiL d tc^oTSS^^fiiK 
[0 0 6 8] co^^m^ttioii. ixrmAic 

sit^nssb^ mmmnKDOVToMT i r:/ux 



(9) 

15 

[0 0 6 9] mmcmt^t. mmm^LxT 
I R fv XLmmmmmc^tm \ i t^i^ 

r. AI^12 2 b ali:AI*t§o ^UT. ^Slf®2 2 
9{i^©5&^A^SI^^n. Al^mEZ 2 b c J;Dl^tii 

u s^/<#.;n 6fciRi*^5« ^mmti. m&(0M 

[0 0 7 0] S^/i?.;H 6{iDMD7?«lfig*nTfe 

AI*fflffi2 2bctcAlfUT7'JXA2 2bli:M5o ^■ 
LT^ :^5lifffi2 2 b b{ciS^ftttrt©AIJftTAIJU 
TCli:«:^U M^^:Al^l^2 2aatAI^LT. 
XA2 2a?:alLTl^^Bffi2 2ab<k^)S^t^iU Tfeflll 20 

L b{i:»-DTS^)tT-fe5)t2 1 tLxmytmz 4 

tcfJS, i:©gj^3t^?R2 4tcJ:»3> ^/U;H 6© 

[0 0 7 1]-:^. 0¥f(Dmmi. :/UXA2 2 
b. 2 2a?:ljiLTt. «i^6«Hcfi:^)t^l^2 4b:ai 

©)fe*'a!^¥«2 4 0l$fc:3/^08Pi^{c?MU X^ 

mmmn^o so 

[0 0 7 2] urmmtm 1 3-0 1 sb. mw^is 

~0 1 1 ©iifigtmtTV^So #0t:teV>T(i. 
RT^LTV^So tfc, g^/^:^;l/l 6 <DS2! c ^JIrI* 

vxftosi:u smdi5mm\:<mi^m^'bo:^ 

mm^X^^LX. C(D±:^\pi^7i^'^xn 9 OSi: I 
Tl^So 40 
to 0 7 3] $fc, m<DWm:^^i].5 Hi. T I R 
7'J 2 2 '\Alfr«K8B^%©3t^©^SIBH^^ 
U ^SIS}e^S5tL5 2{i. a^;U;H 6^A«-rsi 

55tl5 3tt, S^/^^;H 65b>e.»altSON©g|^)fc 

5 4 tt, 1 6 il> ^mt^ OFF (Om%(0 

(Dii'^(omm^^sLx\,^^o m\^^m 
5 stt. T I R7';XA®^sitSTgi*^v^{iS®-r so 
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^nmrnm^^^Lx^^. mx^tmmm 

[0 0 7 4] s-r. 01 3{i. ±mmkmmcm^ 
mm%tm^(DnmmmLx\^^^o mmicis\^^ 

T, 3tl5 1 -^tT I R7'UXA2 2^}^tmfm 

{i*5l OSgfc^&oTV^So ^ 5 2 T'^-Ta^^/^ 

{iOSi:4oTV'5, A5 4T'^tag^/U;i/ 

1 6*^6l»tatS0F FCSStJfeOTS^-rX^Kia 2 5 

SI>t^S4 0gi:%oTV^5o 
[0 0 7 5] $fc. 3115 5T'^-rT I R7UXA2 2cD 

7i^vx^{i4 5S. ±SI^BO^^''U;n 6tc5t-r 
R 7'; XA 2 2 fcioT^ 9 CT»St«nTV^S«S|-^ 

[0 0 7 6] H 1 4 {i. ±SB 1 ®f|j60^!l(DS} 

HtfeV^T, %5\X^tl I R7UXA2 2'\Alfr 
5M)t®7>'vX^|^i0g^ m^A^)\^\ &icm^ 

AiSfttti ooas6-ri:ftoTv>So Sfcs ^isz-e 

^•ra^/U;n 6'\Ait-rsMW)t©7>^vx^a$5 

3 OS, Alt^{i3 0g£6t"i:^^Tl^5o ^bT, 

©7->'-7xft{ii 8ogf. mmm \ m 

[0 0 7 7] Sfc. 555 ST'^tT I R7"';XA2 2© 

7i/vx^{i- 1 2U. ^mm(om>^^)i\ Q\cn 
t««tii3 4a'efeSo i^Hfcg^tidfc. ^i©ii 

mimxii. ■k5 2x^tm^f'<^%)\^\ e,^^Mt^m 

<om^ (m^ a, ^n€nF3©SBHt^tLT^ 

m^ib^. <:i:T?{iFt>/^-©/>$v\ M^«:W5v^l/ 

yX^fflV^5**^Tt«o $fc, T I R7UXA2 2^% 

l^]*^&Al^^ti■Sf^:i^), T I R:/UXL2 2^»<eifig 
tS$*^Tt, ffcfi!^)l6^3^2 4©^yX/^yi'*Ji 

[0 0 7 8] <:©,fed{cLT> S^Jt*^/^^;!/©! 
fc> T I R7'JXi.©«fiR^fek:ioT, mmiil^ 
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mmt-m^^^icut). T I R:/'jXA®/hs 

[0 0 7 9] -mt. m^^^)v<ommi^M^D 

iv-^^Mtmmyta^T'y-rxn 1 5g~4 os, xi* 

ft 1 76-4 5fi©IEHrtt^5fc. T I RfVXL^ 

f^~m±.<omi^mmmm^^^ L<Dtm lo 

T I R7yXA©7>'*V7.||tt- 1 1 g— 1 zutt 
S«t<fe»)x T I R:^DXA'\AlltSSg^{i7S?v 

[0 0 8 0] iintj^U a^/U;l/^AIiftSMB^)t 
mi^7.n 4 OSfiLh. Al^^l 1 7S&WT©i:t{is 
Fti'/^-4ggt)i)^«|«-rS^*'T*t*V\ Sfc. 7 
'»Xft 1 5fi«T, A*fft4 5SW±<Di:t{i, 

^?^{is g^/U;i'«ffl©ai^:5ip]{c5^u 3-3 oe 
leHilUT. DMD©V-ri'D = 5-©7S?v;^ft*<I) 

^mmiiKr^^tn) . 57-©fst*ei:ufcfc 

^/^^;l/^ASt-r5M^)t©7i/*-77.ft(iO. 3 

3<i)-o. 9 1 . 7fl~4. settntJ 

[0081] wmc. ms\,t. ±Ef^2<ommm 
m^\!:mmmtmmnmm^^Lx\^Zo so 

P0lctel^T. flS 1 T-^-TT I R:/'JXA2 2'\AII* 
■r*MW)fe©7'>'v7.fttt)S?) 1 4 8iE. ^^/^^;H 6 
ti:Mt5AIJ^tt9 0S£6t"i::*oTi/^So S/c. A 
5 27^tllg^/U;H 6'\AI^-rS!!SHB3fc®7i?vx 

itjfc (laKjfe) ©7s^vx^iaog. mima sm 

eU^^Mm^OV ¥ <Dmm7i^^7.nfii2 4 Ofi 
^t), Slif^|{i3 0g3^0i::&oTV^So 40 
[0 0 8 2] ffc. 3tt5 5-p5^-rTI RyjXA2 2© 

7i/*VXft« 1 5 ^si>fffi©S^/^*;n etjhf 

■rs«ttt4 3. 5lt7feSo I^Et^tidt, 12 
©HffiJ^SlTtt. 3^15 2T^t^^^:^.;I/ 1 e^jJtlt 

mm^t. A5 3T'5^ts^/u;n 6*^p.i>fia-r5 
onmm (.mm tii^mLx^^. msx^m 

tT I R-fVXA2 2K^oX^o\:xmtinX\^^^ 

uyxm^^^miX't^i\ ttc. tir:/';xa2 
2'\Altt51TOi> ^''^^;H 6©5i2!cfc:»o 50 
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[0 0 8 3] ttnH*,*llffi)^®-p{i. ^15 4TvT^tS 

^/^^;l/i eis^iMiHt^otVomm. T I R:^ 

'J XA 2 2 (o^mmmmmt^o x < «**'5T-t 

5©T\ OFF nm^^ T I R XA 2 2 TtSSt 

0 F F mmti^m^micmt^m'^rj: < * o . 

;^i5"J-^±©7U7%IS&±tS«*^7?t«, «g||i:L 

T. v^'^n- v-©7>^vxft^0. ^^-©^St* 

mti. 8<D-3<i>^ Aitmil 0~2 0fctntffi 

[0 0 8 4] i:T% 7j/*vx|| i . 8 OWT. AlJft 

1 eOT©i:t(i, OF F©Slif3t*T I R7'JXAT* 
^5l*$-&S*fffi:fev^T. Ft:^/^~4j;»)miMiL 

}jm2 9s^<otm. a^/u;i/*^?.uai-r50N 

©S«)t (S^)t) ©S«ft*^3 0ltfiU:i:ftO> m 

^mmmmkm^^fctbx^. mmmb 
<*«o ip^ciiT-a. m^tma. mf^^mm 

<0m^]pl\cnL. 1 0-3 0fi©ftglSai^£±)ti8S 

[0 0 8 5] ii!izx\ ±mi. f^2mmBmm 

<. lOCV-r^D (J'Uyi^-) lx>X©lf7^)!)^H 

r$^^;l/iaffl}c*v^T{i8b i t^r-^fg/h* 
ffii:LT&^**^^V\ 02^<k?)^)-j!>>«<k5tc. v^' 
^n^>X©ey^St. l^ffl©!!g«l*^ftSnS© 

[0 0 8 6] 0 1 6(i. ^m<0fS3(0msm<0m 

mm 2 a <fe ^ tES^tU 3tlg 1 Rtf U 7 1^ 
^3'-2*^&©31£t^*nSSfl^«l3atf j55^»%*«y b 

tSUVl R/5;<yb7'f;l/^'-T'$So UVIR*-yb 

fe?3. llbyX7b-l'4. '>Li8tlTl2PyX7 

w 6 , •?'©isstafe'&t)-&v^x 8 *<Ei$nTv^ 

[0 0 8 7] CZ.Xim^L^\'^ii\ 1 1 ^^X7W 

2 1/^^X7 W 6 tt. 1 1 1/^X7 W 4 tttS^S:^ 

tUTI/^So ^JiSf0*T<S?3ti, l2UyX7W6 
©«r-b;l/©g2:&l^t, m 1 Rtf U 7 l/^^f- 2 
©Jt9©{I3fc^fi*fTao ^9flHl5r18?3. 11 
X7 b^' 4 . 1 2 lx:/X7 bl' 6 %lCT<S)fe^g5*^fT 
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t>K m 1 m u yu^ii-z ij^^m 9 m^m 

[0 0 8 8] ttz.. m2]y>X7W6ili<0mm 

^tm2vyX7\y^&h(om.m?s\f')Xh7 lo 

[0 0 8 9] ^ LT. fite#t)^J:P:/X8 

1 etmica. tt. R (*) , G eg) . B (t) 
±^) tea, PBS (MJte:-A;!^:^U'y^f-) :/yx 20 

^W>X8%jijiLTt/-c)l69*V R.. G., B.-tn 
ofcftgO^HlLi. Lc. LBT'PBS:r';XAl 4, 

[0090] CCPBSyyXAl 4{i> sfi)te*g|* 

LT, p®)tJ&gjg-r«ttii%ifo, -15. m\m 30 

T. PBS7UXA1 4tj^LTBffS®)tfcm6n 
TAIfTSo ^©/ci6. PBS^UXAl 4(i:<!;:3T^ 

[0 0 9 1] ^>/U;H emmicli. m^-^^^ 
V]yyX7U^l 5*<Ell*nTV^So CCTi'^al/ 
yX7 b-i'ti D 1; y ^f- pyX7 W (mn^ 
]yyXB(DVy^^a.'7—^-(f) tLXtSil\ 
Xs ±m^i^v-f'yi;B.^-ici:^x^^ttircyt 40 
<:<DjgJB«TV^'^DU'^X7Wl 5tC<toT. 

;H 6^«i. R, G, ^(O^^m^niMmiCX 

[0 0 9 2] 1 6 {iSlffiffiSa3^/U;l'T' 

x{Bm^mn.i^rcO (on) . mm^^fj^orzKi 

(OFF) LTSIift-So C©i:t. OFF©Slt)fe 50 
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{i> ^HSfV^i'D l'VX7 W 1 5*igT P B S 

PS^ttE^^tiTl^S^-e. «Ji«f-7'J'^^nlx>X7 
Wl 5*gTPBS:r<JXAl 4tcM^T<:21%gjg 

&mm\^mit-i^^m^mt^mmwi¥B (f 
LC) i^fflv^enso tfc. isi^^i^i 7©3t«i%L 

[0 0 9 3] C<DiS!B^^%l HC^*). mm^^^Jll 

6mmm^mbis:\<^x^v-yicm-in^o s 
imm^mvyxm-^(o\yyx 

iiv/7hfflb^Xl 8fctT. 7^^aX-^f 1 9 

[0 0 9 4] 0 1 7 (i. tmrnm^m^mm^ 
m-ti^ 1.^2 i/yx7 hmmmm\Lmt 
iummxh^o mxit. i/yX7w*©-gi5© 

j^n-pji, ^ 1 b>X7 i^-r 4 ©nDgT'^-r^-fe^Pcffl 

2 1/^X7 U'T 6 ©aai'eg^-r#"t;Ki!)S:)?i^i 

i:*m5<td{cU S®5flH|gf1&?3©:/U-X3a 

<omi5m:^2 vyX7v>< &(D^-t)\^(omi5^\z.m 

i9tUTV^So ^^itWfCttMl U>X7W4 0#>fe 

[0 0 9 5] m-&myt\cmtmnihii.\^m 

? 3<0f\y~X 3 a t j; , HiiiT-^-r^lDtffi*^ 

9 b tmmmi^ti^o cns^Bi. ^ i vyX7 

^1'4©lfrf«^^:M^:f^m©■^^;^A. b, c. d^s 

lu ^1 vyX7v-( \t\<im.^i5mcw^]-^rc§. 
I5m)m-mimx.im 2 vyX7 e ©-t^i/ 

A a. Ba. Ca, D a±t:. m^®)tB«:Jf031£}i^ 

[0 0 9 6] •fe;l/A. B. C, DA^S, Saofc^Tl^K 
M4it-b;PAa, Ba, Ca. D a tJfcigSl^&f^Sfe* 
^1 U'yX7H'4©A. B. C. D^-b/Wiffl^f 

^:xX]M*^■b;^©f^''L^*^6■fnTv^5o nma. ^2 

l/>X7W60^-b;l/Aa, Ba, Ca, Dafeffl><ir 

[0 0 9 7] <:ne.Si/>®)tiS«{i. 1iH«rlifiTlS?3 
t J; Si>(St:&iRi> ip-^S 2 by X7 u^r 6 m-bivom 

a, MW&tm^mn (1/^X7 b-rciEiBj&^&Bn 
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mmmii. mMi'^mcf^i b>X7W4© 
rd^m±m^ yam. ^mym^ xnmt 

[0 0 9 8] coii^m^K^nii. %2\yy%7^ 

^^*t73*!b^T*t5o ilOilt, WI^{J?Kii<D*lnT' 10 
g^bfc3til|^©?IJlC»oT. l/2S[ftfe5^^«fcb 

V\ -^ft^K:. Ml. ^2 Ui'XT WO^-fe^WliJII 

[0 0 9 9] mmm^5^^yTi^\y-fii'^i^ 

S 1 lx>X7 U'T 4 ©^-b/l/Oa^^lSl 20 

01 8{i. i'>Ti^b-3')!)MSOi^©^l. 
M2 1/^X7 l/-i'Offi«B8«=&«i:«K5^tiE]BBl7?* 

7X'^^'hitAM : 3©#&*^bTl''5o 
T>-r i at. C C T'(i^ 1 1/^X7 4 ©^SST'^t 
#-fe;l/©-0©«ftili»^|fll JtiV « 2 1/^^X7 U'T 6 0« 

CO 1 0 0] i:ilTfi0^b:&l^±fe3tigl&tfU7U 

^:5f-2!i)^&©5fe9{i. <:nfe0^L*v^^5rlHl5r1& 30 

mm-D^tim^m-^ti^o cn^oymt. ^i 

P^^X7H'4©7X'^^hJt*M : 30)^mmh 

m^<o^fi^A, B. c, D. E. F^aauMiw 

^'X7 W 4 i:(iS4§^riR]tE«ofc:gSJ^©1^i^ 
KM/ufcll2b:^X7W6©{i'^r©-fe;l/Aa, Ba, 
Ca. Da. Ea. F a±lC. mSM)tffi%ifO)tig® 

[0 10 1] iin^n.\^<ommii. mm^im-s 40 
X7W6©m©-t;i/±»c. mim(o±^tm-:>r 

fcM 1 b:yX7W4©iEaifc:|q|*>^T±:^*y«l. e 
l5^xmtLT^*). ^2U>X7W6©iEffit|pl)!)^ 
:3T. §-tr;l/©2:^|plti:»ofcfe^i6±^l^*yaflll> 

[0 10 2] *||«0g|im 0 1 Tt^tipt, S 
ffl0rIsI5f<8?3OliliSr^rifll«:/"U-X3a©}g35iSli: 50 
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*-5y al|!i;&iRlfc:mTV^S©T% {©t^=&fT-pfcll 
SRinjSST^t 2 ffl©3t 9a. 9 b, DV^TttHISR 
tffi!SII©=flRT'^-r2S©)fe»i. Mmt^^ti^n 

ic^Mtzyt^mmic^. mmiiymmm^ 
zmm^<Dx\ 2ffl©3^igi!©^j^n^nt. sv^ 

4 5" T'3^teSS*ofc)^li^^^«© 1 / 2ffi 

[0 10 3] ffl)fcffi%msfi©^ai:tT, * 

t\ 2 a©)tiig!©rt©-:^©)tig^©^Jfc^«© 1 / 

\cLrc±T\ mym^w^-micymiHicmx^ I / 

zmmfSZ \yyX7U-f 6^iil^:fflV^5^fe5I|6•e 

^So *fc. :iH«flel«T<S?3©«®Jf:5i^*> 

X 3 a ©«7?|^ilfiP^M 2 ^>X7 6 ©#-b;l/©:g2! 

©S3a^vHM:5lp]i:*5J;9K:bTfeSv\ Sfc. 
^SSr@STlS?%fflV>§:^aJjm©ii)t^^li©>5S^fT 

[0 1 0 4] H 1 9(i, *||flS?gl!lfc:fett«aa«fV^' 

^ D uyX7 U-f i:©ll«*^SCW t^t 

0T-fe5o 01 eT'fe^bfcidtx ^/^^;H 6© 

1/>X7W1 5*WgSnTV^5o ^-LT. ±IB^-r 
^ D-r -y 5 ^-tc <k o T R G B tcfe^^^ nfc31£ 9 
li> c ©^Sf-^d'^n 1/^X7 Wl 5fc:i^T> # 
feSKg3^/^^;H 6©«^ofcl^-0«»ii««^-n 
mratSo *^fi(5)g®T-{il^-©H^*^2ffilP^o 

1. R2. Gl. G2. Bl. B2©SlCEtt?nTV^ 

So 

[0 10 5] C<lXim9^. ^fi:g:RGBSt^xT 
Saa^ (C (1 Tii 2 HH) X 3fe©HII#fiCT*t®»f 

•^yfi;viyyX7U4i 5n^'^^^u]yyX\ Sbt 

Ai>f«-<^> ^-n-fna^/^^^H 6©R 1, R2. G 
1, G2. Bl. B2©H^tS%-rS<fedtLTl^ 

c©.!;?^. ii-©^iaH^*^Bif^aJ;atEs-r 

©fii«*WHli:*5o i^J. ll0©1IH5fW^'oU' 
yX7lx-r 1 5Rtf^/U;n 6©£;&{i. 0^*^ 

[0 10 6] 02 Ott. 1i®iftvi'i'Di/yX7 W© 

6i:tTSItMf«fB^/^^^i'%fflv>Ti/^§© 
T> c©®^, ^/<:^;H 6itK|©«®*fV'i'^'ai/ 
>'X7W 1 5{i:{i. S'xAI^'rsjtg 
CTO)t) i:a^/^^;H 6*^e)filtt/'c3t2 1 (Sl^ 

i:©w:5j!)'«jijits*i:*5o a^/U;H 
l*-rS)t9{iKliSOi3tf^ltS*V SltL^c3l£2 1 
i:©$$T'{iS®«TV^^nl/i/X7Wl StJ: 
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[0 10 7] cnKmt^m. ^^mmrnm. « 

[0 10 8] ^cx. mm-^^^xivyxrv^ 1 5 
^^fijttS. v-r^Dl^yXl 5b<j;0±{||li:^«^^ 10 
e©)t^tfi^(DB«T$%Ni:U v-r^nl/>Xl 5 b 

Sr^^Ne. 3t2 l€»<i)tiitWrSJa«T$%Nofc-r 

7Wi:LTfflt^ )t2 lK)l*LT{i*ft5gW¥«fc 
*-5o ntnc^*). g|fflS^;^^;l/*fflv^Tfe. 3t2 

[0 1 0 9] fit, 110m Si^0fc46£^ Jfe9*^* 
^/U;H 6fi:5^LT^:^i|fiilfcAI*U Jt2 1 i:tT 20 

ii^9, yt2\Pi. ^amm^sf^^fi^iemMLx 
1*^35 So i«> mmmtn-^^^tsiyyxju^ i 

*fc. «±t<:-i'>tTtfc)tiii*^?.^SrT^^DUi/ 

[0 1 1 0] 02 itt^ m^mmmm'yyy 
±E^s^^^)v\ 6iimx^^<ox\ m^iimm* 

R1R2G1G2B1B2 ••♦ 

••••R1R2G1G2B1B2'*'' 

R 1 R2G 1 G2B 1 B2 

R 1 R2G 1 G2B 1 B2 • • 

[0 114] :^mxiixirv~y±x. ^^/^^mm 
7b^mzii\ c(Dm^ximwicm.i.yti^3i>orciii ^ 

R1R2G1G2B1B2 

••R1R2G1G2B1B2 

• • • • R 1 R2G 1 G2B 1 B2 

R1R2G1G2B1B2'--' 

R1R2G1G2B1B2- • 

R1R2G1G2B1B2 

R1R2G1G2B1B2 

[0 116] :^9ixit7.^v-y±x\ m/^^fi^m 

R1R2G1G2B1B2 (I7l/-Ag) 



*XGA (1 0 2 4H^X7 6 8H^) (O^^miotc^ 

ctt, R G ^^ncMLxiid^mmi^mxtbm 
x\ ^mtxiti'D<o^B/^^}]/xxGkmm(r)3^ 
mm^amtit*). mf^^)\^is^±t<^oxu7.v 
^is^a^^c ^ctn mx^*)iSit)'i^mmf^^)i<om 
mxGkm\:icLx. 7.^^)~yicmtmm^ 

So 

[0 111] Mftwttt^ m<otsmmn(o-^ 
t^<mih tmmi!:^mxmt^. ^(Dt 

mm^t. m® (a) tfeV^TX^y-i'2 0±T' 

B 1 , Bzomx^o rc&.m\^ . p x^^ti: 9 1 n 
m (b) {cfev^r^-ti^nc 1 . G2©5ij*<«5<kat 

U !lt$5fflyT*g^tJ:5fcll0 (c) tfeV^T^ti^ 
nRl. R2®W*5<fe9f<:-rSo ^tT^ fi'^Ktt 
^aiaT'^^ti^tHS (a) ©i^tMSo «±<D<t 



[0 112] mi/yvMiyyxi somnt. mi 6x 
a^^fcT^^ax-^fi 9t<}:?). m^^xtmt- 

m 1 0 /tm*^e.» 1 0 /tmClfiT'trfetlSo 

;W -^MM (A-lf b) mt\ i^mtiX-^ 

MffiKtSOlcStTV^So 
[0 113] ±aUfc:H^^>7h®«<S%Ml fcbT55t 

•.. (l7U-Ai) 



. • • (2 7^-Ag) 

P-6T»J©Sm©H^ (M^tfR 1 i:R2) xm 
S^cDM*^4CSo 

[0 115] <:n^KS±tSfci6©H^i/7h<0«fi!t 

0iJ2i:tTJ.XTt^-ro 
(171x-Ai) 



• (2 7U'-Ag) 

[0 117] S»Jffllt^*§*iffc:^i-^=$ST*^BS^A 
Tt^'fo 



(14) 
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• • • • R 1 R2G 1 G2B 1 B2 

R1R2G1G2 

R1R2G1G2B1B2 • • 
• • • • R 1 R2G 1 G2B 1 

R1R2G1 

R1R2G1 G2B1B2 • • • • 

[0 118] wi-eii7.i^v~y±T'^/^^)V(om-' 
^<Dmmmt':>mmi'7htmmic^^. i7w 

[0 1 1 9] 02 4 if^O)^A(D%m^m>^^^ 

mcm.Lx\^^o nmc^^^x. \mmxtb^. 2 20 

^i^n^m9^mmm^:f}y h-tsu v i r*^ b 

y^)Vif~x^^c 

[0 12 0] uv I R*y yy^fV^-Kom (.m 

4{i> 1S?*^tcffiii^i^t)2nfc^-b;l/*ttTfet). ^ 30 

2 lyyxr w 6 ^ 1 b^^XT u-r 4 tim<om' 
vx^/iRs i*<i:(t5.nTi^5o 

[0 12 1] ?-LT. ^1 l/yX7W4tt, ^iJiJT@ 
LTfe t) X S 2 bVXT 6 (0#-b;l/® ji 
ja:5[S]Ks 3feif lStf'J7U^^-2A^P>cD)t9<D{i)t 
m^n^om\iyyX7U^A.m2]yyX7V^6 40 
*aCT(i)fcgg5*^fTt)n, )tiglRtf'J7b^'^'-2 

i)'>^<D^9 Qfmm) m^(r)Myticm^^nxm < 

[0 12 2] $fc. ®2l/:/X7W6i:*©]tS®l 
te^fe-iil'^^Xsc.l:?). ^m^^m^^^Mc. ^1 
1/^X7 W 4 <D^-tmm^M^ 0 J; ^ t bTV> 
5o iSix Ite^tJ-^pyXSti. ^2 1^:^X7 W 6 i: 
-f*{c^}g«nTV^T€)fiV\ JJLhO^l 1/>X7W 
4*^6fite-&to-&l/yX8ST**, -r>r^^b-^'3t^ 50 



6 1 B2 



(271x-Ag) 



B2 • • • • 

G2B1B2 

• • • • (37P-A@) 

3^Ii:i¥t?. 3tll!i?:Li:tSo C©. Mte^^^ti-^^X 
8 ©ji^fitlfcn^r :/-9--byX3 2 *^Eg$nTV> 

t)ti:byX 8 i: n > iJ-- b^X 3 2 O^fig^fiS 

[0 12 3] ^LX. lte^-a:U>X8i:3>T>-9- 

-byX3 2i:©P5t. R (g) . G (ig) . B (*) 

iti^enmmmmmmt^^m^^^tLx 

<0^-f^v-fy^^y-^n. G.. B.*^*n€nsft 

ofc«tT'SEfi^nTV^5o ^LT. 3l£llllLT'U V I R 
h7'f;l/^-7^MjiLTtfc)t9*^ R.. C. 

B.^ti-fn©^^-<'^'D'(''yi'57-T'Si^sns *n 
m mm mx^.t) xm morm icmmtn 

fcn^rix-y-- U>X3 2 tfJl-rSJ: a t UTV^So 
ia. ^^^^a^y^'S^-B.tt^SIJS^-T-feS 

[0 12 4] ayfy^-]yyX3 z(f)m imy 

15') v-fi?ni/yy^^-l/>X7W3 3j!)^Eg 

snrv-'So i:©V'r^ni'U>'^f-u>'X7W{i"^ 

-i'^DU'yX7Wi:tTfefiv\ Mfc^-^^^ta. 
PBS «i)fee-AX7y >y 3^-) 7'J XA 1 4 *<EB 
^nrv^So c:0PBS7''JXAi 4{i. SM)t%KI* 

U7b^^f-2*^t,©)t9fi. ±mLrcM^mnc^-:, 

X. PBSyyXAl 4fC«UTf3:{?S®)fetjMX&n 
T, )t«lLafc:»oTAIft«. 
[0 1 2 5] ^©fcft. PBST'UXAl 4{C<fcoT. 

fe4>ll*nfc)t9{i. ±fBv>i'^rni/U:/^-U^/X7 
b^' 3 3 1 <}; o T. !!S^)1£ 1 1 TSfeSta^/U;!/ 1 

f^tc^^). 6±Wl>i. R. G. B©#ft^ 

n^n\ciimicy.hy^y^icmmi^n. ^^^cmm 

[0 12 6] 1 6{iSltS?RS^/S*;l/T- 

St), amim li;STNS«S^©ON. OFF« 

?€^ct) (ON) . mm^^ii'orc^ (OFF) LT 
SlfTSo i:©fct, OFF©fil*3t»PBS7'';XA 
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[0 12 7] ON^SItBi^ ?Mmcm^n is) icti. v^^Dj/ijy^f-l/VXTWSS^^BEl 

1 7fc?j5o 1 7 m yif~i'>X7i'^3 3tomm. t i r^uxae 

/^^;n s<omimmmm\^^7^^v-yicmi^ zmmtnxr^^^o t i rt^'jxaz 2a. ^n^n 

nso 3i£2 1 {is^^tmsLTv^So «±ii^tfc Bn^&mbrcmm^*)^^'fvxL.2 26,22 

MfctSo 10 A2 2 bfi. Alifffi2 2 b a, liftHffi;&«tofc^SStffi 

CO 1 2 8] 02 5{i. *%^©B5©||6S}^||©S^ 2 2 b b, Rt;AlftflS2 2 b c^U fVXl.ZZ 

mmmmiCT^tmmx^io m<omm ait. ^mwz z a ^mmmz z a b^ttrv^ 

*3i^S5*fe©T'3&S*V g)|?*K)ft«fci6t. 5o SV^fcIB]M^-&oft^g|^^S2 2 b b i:Altffi2 2 

tt)!fcjgl *lZDHtf,i;9lciatt^n§U7U^'^'-T£ [0 13 3] 3yTV-9--WyX3 2^^t^c. 

3o 7{iy7U^'^'-2©)t<D«aiP2a%«9 1 Stf y7U^'^-2*^e©)t9tt. $-f, 7'';XA2 

i^tEll^n, 7tlilRtf';7U^'^f-2*^^©)t{i: 2btcMtT. )tllllLatJBoTA«ffi2 2bafcAlt 

#$nsmJIRtf*^ll%;!;y htSU V I h tS, ^ LT. ^g|>fffi2 2 b bKBIIIft^SjtSAI* 

[0 12 9] UVIR*7b7^;l/5^-7®^S (0© 20 Al<tttlffi2 2 b c <k DlttHU -TO)ti: LTg^/^^7P 

^:^) tttv ^1 i^yX7W4. 'pbmnxmzvy i etipj^^^o J.x±iiq3Lfc)^fiE;&. .w^t^B©- 

X7W6. ^-CiSmtCfife^ti-tJrW^XSA^eBSJn 0!lfc-r5o ^T^^U;H 6aDMDT'^figSnTfet)> 

Tv>«. /sj. <:i:•e{iBlg%t*v^*^ Si 1x^X7 w cctjifig^nfc^g^, mmmsmicf&]:xo 

Z]yyX7\y-f6li. ^ 1 1/^X7 W4 i:{igfj©i|fr? d^^-T'SI*^^. ccfct. ON©SI*Bi^ Alt 

«l«:ifi»^t)$nfc§-fe;I/*tLTt^So ^-b;l/®fi2 {aii2 2 b c fe:AI*UT7UXA 2 2b tMSo 

iiJiat ©fi^cita. ^;^-rs^/^^;l/®^iiO C 0 l 3 4 ] * LT. 2 2 b b icBKI^Ittrt© 

^ntHi;. EP^ffliHJ^t^^TV^So Sfc. ^2 l^y Alif^TAIiftTC C^SiiU M-icMimZ 2 a at 

X7I^'f'6i:fite#to-tUi'X8i:©Ht{i. ^"TS AltLT. 7'JXA2 2 a*gjiLTlJtHBi2 2 a b,k 

vx^fis 1 *W6nTv^s« 30 *)mu mih\c^^ximitxm^zitbx 

[ 0 1 3 0] $fc, ^ 2 UyXT U-(6t ^(Dm<Om tSB^^ 2 4 tcfj^o C <Dmm% ZHM.B. 

fe^t)-&U>X8t<J;D> ma-r§a^/U;Pfc:^ Bl ^/^^;H 6©S^1»S3*^05^t*v^x^'U-y^ca^ 

U'>X7W4©#-t;l/©^*mo^5i5KtTV^ ^nSo ytZimm^mbX^^^o -15. OF 

■So (Si, mii^t>^]yyXSli. m \yyX7 U^6t F (Om^ftli. fVXKZZh, 2 2 a*SSLTfe. 

-#t/i!t)^$nTv^Tfe^v\ &.±m 1 i^:/X7P^' siise?itcg^)K^?^2 4 icm^^^^i3\t]^tMm^c 

4 *^S«fe^toii-U'^X8 f T-«, i^ri^b-:Jf)t^ [0 13 5] &itmbrcm9(^%m7.i^V-y(0 
% I fciift?, )te«i%L tt^o c©, «tei^t>-frU'^X 19!l^^t©-Mi:tSo fSJ, «^/^^;H 

8©l^iij[fib:3>T>1^-l/:^X3 2*'ES2nTV^ 6i:UTDMD©f^*3Dfc3l^«?SFB, ^jilNSJ^B^a 

«o l?%ffiffltS»tT't5*V ^©ii^{i<i)t«*^SiJ^ 
[0 13 1] ^-LT, mto-th^UyXiHayfy^ 40 gi:ft5o T I RyuXA2 2©!i^3U 

-i/:/X3 2i:©iaifc, R (*) . G (H) . B («) Mmtmmmtic. ^n^mm.^w^^m^ 

^n^nmmmms.mr^^m^%ii lx mi^'^mmcmt^a^ mm^i)\ m^^a t i r 

<oif^ifti^yi>^y-R.. G.. B.mn^tmfi fvxi.zzt^^s/i^/vi6tmicf§m.^mm.t 

*7h7^';I/^'-7^11LTtfc)t9*V R.. G.. [0 13 6] g|2 6{i, *^©S 4 sKV^fiS 5 ©HM 

h.^n?m^^i'ti^^'j'!;^y-xmttu j^ii©^T^3fe^gt©±ga5»^a;:*:tT^t«S0i? 

^nS*o/'c^a©31£f|!lL,, Lc. L, (^ti^nSS us (a) li±Wm. (b) {i±IE-l'>r^^ 

n. m, mxmt) xm^ (.mrt) tsi^n v—s'mmmmmtb^o 02 4. 02 s-e© 

:5^'ri'D>r7^S7-B.{i^g|*$7-T'6,S 50 tt, I'yr^yb-^fJt^^^ I ©S 1^:^X7 W 4 tjij 



(16) 
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CO 1 3 7] ^1 uyX7i^-i'4{i> m-mcfm-^t 

l/-i'4fe:SiBibfc7t9{i. ^(Dffl^©-b;y4 aSt. ^• 

4r<D-feyP6a±ti:ig#-r5o 
[0 13 8] $fc. mi]y>X7U^Aii. US (b) 

mii^xmrnm^mru ^Qii^<ommxf> 20 
nTfflT<So nofM^^mmmii. ±m2 cb) 

mmii. DMD. TIR:ryXA%ffi«t«±IB02 

[0 13 9] i^^T. m 6 (a) tMoTgi^tS 
m2]yyX7]y-f6il^(0vm(Dmfy^t>-^U>X 

'r4 0#"i:;l/©SiAmD^a<fed{cLTV>So fife^ 

te€^^^X8*^e.tHfc)fc9tt, R., G., B.jf-n^n 30 

^nfifesi. HIS, ^siST-^t) T'^;^ (0©:&:5) tE 

[014 0] ^LT. vt'^/Di/U>^-pyX7W 
3 3&tfMW • fi^^^f!t)t^?^3 4 %S-r. clCV^'^ 
n J/ y ^/^r- pyX7 W 3 3 ^rtyvy^- 
1/^X3 3 a©®tfcj;oT> SfeSlCgg^/^:^.;!/ 1 6 
mmtZo iSi. ■r-r^'P^y'jy^-i/yX3 3a©f^ 

*3t)tiHi5fi^;^xi:tTtfiv^o ttz. mm -mm 40 

316^1^3 4 iHi. ±IB02 4 fc^U/'c^4<iD||«f0gl!lfi: 
fc{t-5 P B S :/U XA 1 4 . SgVMi±fBS 2 5 lilg^ tfc 
^5©||fii5}glK:fe(j-5T I R7';XA2 2<D«l:at> 

[0 14 1] COidtUT, SSUB • «^^^)K^?^© 
etU ClB^ffl!lAI*ti[t) Kv^^/Di/yy^^-i/>X7 
l/f*Efr5«7, «tB^St:RGB#fe®Slgii 
%«j!8W*fT9*V Mfcvw'^rn$/iJ^^-u:/X7l/ 
-l'3 3^> 02 6iev^{i02 4, 02 5^)^0]GwT'^ 
tJ;5t, ■eo«iBfc}»oTi7lx-Artic|»(llie'>'f^ 50 
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[0 14 2] mtf^m^ 02 Ttg^tJcpt. 
(:C7®Xh7'f'/s®ey^{il~2mmT*36Dx g 
[0 1 4 3] 02 8 tt. ±iStfcV7.^«3 1 

mmic^^tmxh^o mm (a) {ivx^!K3 1©© 

BS^fig. mm 2 1/^X7 Ix-r 6 <0)te«Ll:*^ &Mfc{4 
IM^fe^^LTV^So $fc. 110 (b) {i. m^tl 

•f.mm (.a) tfeV^T. ^2^yX7W6{i. 
;I/ 6 a *^<&?:|*tiE^J5 tlTfe 0 . P;/X7 

[0 14 4] fiU <:®J:9*gPJ{clS^$n«t<D-p 

tt* < . «^-ir;i/ 6 a tiM*{Jfiia:i?i^fc 4 ~ smmit 

n. ^:5iRiic{i. U^X7W^{*t:LTiiiSlE:5J^i: 

n^nSEliJ^n^o i:i:T\ ^2^>X7W6tt, «: 
tit«teTiai$nfcT;^^'S3 1 t<fcO. *©X'J 7 

h3 1 a(ommmnLx\^^^o c<Dmmf 
M'^mt^mx&^o mmii. ^21/^x71^ 

^ eO^-bfVe a^fp^X. SSTSflRlfc l/3©iiac 

nijm^x^^^^'mx^&r^^u cm^vmtito 

[0 14 5] <:o<k^«:«/SKiD, #-lr;l/±©)fcjifii 

L imti^mmn. ^^tLx±wM^sA^)v±\zm 
m-in^^xh9^-:fmmmnxs m-^^xhy 

im^vici/smmoLtzmxii. his 

ap^^iRm©^St<fcD. HE (b) £^-rJ:d 
^xh7i'7'®i|i©MM*^i^T'{ift<. g|^9X 

hy^-m±. m}mxmth(Dx}'^^':ftmx 

T^tR(DXYy-ff. ^UiRO^Xh^^ftMBXM 
tQ<DXV^^'Xtt)\ ^mm^'f^LX^*). m 

[0 14 6] i<LX\ ±i2gBP®(i*MtffiSij-r5o 0 
2 9«. wp(i*/jN^< Lfcv;^^r«3 1 mmm^ 
mz^trnth^o 110 (a) {i^(DTXi?«3 i©<i 

BSSI/«. 2 VyX7\y-( 6 f;fl!))tiiy:*»&Hf=ffi 
SSO^^^tTl^So ift^ 110 (b) ti, CO^figt 

fe»j«#x Yv^'X<jym;\if^i\/k.mwt%<om.t 
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[0 14 7] m (a) tfeV^T, VXd'SS lO** 

^ D OX U h 3 1 a ©ggpig* a > , t) ©X >J 
y h 3 1 aOMpii^aa f:t5i:> ai{im{f±Sa 
o©0. 7~0. 9 5#7S»). asttai i»)M^C/|^^ 
V^flli::&oTV^S. -^St), XU-y h3 1 aifmiCjS. 

-fC^-t;!/©!^. ^2tjfiv^t©Siff©#-b;l/±©)t 
iS«L itt, iRM©^-e<»RttfclA/T?/h$<«:50 

ccommnm^^ibmut^mM. mm lo 
fc«sjt> ^xh5'r:^ii±©T^*Bis±LT. fewfi 

[0 14 8] c©J:3ftffi/Kt<:j:?)^ 110 (b) ic^t 

§xh7'r7©is*^-f^t3i«'j*tu p^?;^ 
(!tnTL$d*t*i/^©T% M^a^tfeMSt^ifen 

S*fc*5o 20 

[0 14 9] M^a$i:#;^h7Yy©i|i©M 

v;^^'«3 l©SX';>y hS 1 a©MPiIiao©)i 
aftiSt?. ^©ii2tjS-:J<{i:fifoTSii$*^fiTUT 

h7-i':/ll±©TP%B&±bT> fiiWgi&fflfttoav^J: 

CO 1 5 0] Sfc. fi!l©«fiKi:LT, XU>yh©HPi|i 30 

lli^T-^tV7.^fi3 1 fciKHT-^-rvx^s 
3 5 t^mt^tit)^. %7.\)vYZ\z, 3 5 aim 

5o c©*^. #VX^ffi3 1, 3 5(i. HaCXy')/ 
h§gpi|S:&l^]T$S$5a]Hwf<:}£i:>T, SV^tli&tT 

^©*/L^ti^fi*^^2^yX7W6©§^r 

j!)^-et5o 40 

[0 15 1] mm<omi,i. mmto^nmnc^ 
^TH^a^^frdiSfCv ■(!effl-rsgi5M©W5*ti:f£;i: 

i6t. x';yf©iiBpiii%/>$<-rSo ^i^tt^ SI® 
mmt.mmmuWitiSiZi;.o\cw&Lx^hx 

fell/^ 50 
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[0 15 2] vxe7tg©aa«i{c-9v^T{i. ^a5©3t©® 

mmmt. i.m.n.%\, %2<r>mmmc^\^x 
^\v-t (om^m Ln±x. mt^mt^x^ 

[0 15 3] tChX\ ±.T&htc-^'<^'ai/^)y^-V 

y%7 w 3 3 <mm'&co\^x\:x^\LW^-^o m 3 

\yyX7 W 3 3 a. itm^^ ?) MfcttteTffi 

A^nrv^So v-r^'D'>'jy^-u;/X7W3 3®, 

^v^^aS/U y^^-P:/X3 3 a ©fi^^l^fc^ofc 

ffl!nS3 3b©4i3*l{>tSt«. jSjA3 6*^SgLTfc?). 

g51*M©ffl!lffi3 3 c {i. ffljx.{f/^^ 3 7 1 J; 

tu V'i'^rnj'i;>^-lxi/X7W3 3*;^jA3 6t 

CO 1 5 4] <:©i:t^ ;«;A3 6*^ttl3 6 a^OtlEllg 

3 3*^ V'T^'Di^U ^/^^-b^XS 3 a ©E?<J© 1 

0 . <: c T'{i0^L:ftv>S^A^;l/ 1 6 ©■^©K3^ 

CO 1 5 5] 03 3{i, vi'^OU^y-Uy 
X^aS^!ii!|-r5ffiJ^^0T3^LTV^5„ (leTtJ^ 
8!l[©v-r^a'>';i/^^-Ui/X3 8 aAW/l/htttaie 

>Xgf 3 8 •^^>7Xii^ U y^- Xyy-m 3 8 

tt. fiii3^2n/'c2ffl©:/-u-3 9ta?i??nTfe?). 
^•©y- u - 3 9 H ttt p B s :/>; XA 1 4 i^E^^n 
Ti^So 4-. :/-U-3 9*^0^LftV^^-^'-^k:«}: 

5 #^01:^1^1 ti5Hg-r St. vY^D$/u>^^-ui/X 

S3 8*mU V-r^ai^U>^-P>X3 8a*^^- 

©E5imi^ip-^^03GwTvT^-r:5(R]tSi^i^^nSo 

CO 1 5 6] <:©i;*. )t9*^^B]T'^'r3fctt7?|til±5 
V'f'^Dix';^^<'-L/yXS3 8{i:Altt5i:. v-i'^ 
D'>i;>^?-b:/X3 8a*igTPBS:/UXAl 4{C 

siiu^ <:cT*K^^nTT:S©s^/U;n 6*safiB 

lis. ll0©V'f;^Di;";>^-b:/ 
X. p B s :/u XL. aTN/U;i/©fi[Sl«gii. 02 4' 

[0 15 7] #llFli*©li5iiT'm^M^3t^3^Rtf 
[0 158] 

ci^©sa«] w±iM9bfci^Ks %^\c)^m. 
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[0 15 9] m.. m-'<r>mMmm^')i^^\z.m. 
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